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A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 


cutting out greatest item of pump operating 
expense. 


More important, this pump insures absolutely 


uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S.A. 
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EVELOPMIENTS in) merchant shipbuilding 

since the United States was drawn into the war 
have made our country shipbuilder to the United 
Nations. The emergency building program, out of 
which there came the first Liberty Ships the same 
month Pearl Harbor was attacked. has since pro- 
duced more than 1,500 of these sturdy cargo vessels. 
They have provided a great part of the ocean trans- 
portation so necessary to war on a global scale. 

Construction methods by which these 10.800 dead- 
weight ton vessels are built so rapidly have radically 
revised shipbuilding methods of long standing. They 
have been so effective as to reduce the national 
average building time from 241.3 days for the three 
Liberty Ships delivered in January 1942 to 41.2 
days for the 106 delivered in September 1943. The 
national average, moreover, is far above the record 
of individual yards, the most efficient of which has 
delivered a Liberty Ship in as little as 20 days in 
regular production. 

The Liberty Ship is the backbone of our wartime 
merchant fleet. Growing output of the Liberty 
program enabled our shipbuilders to produce in 
1942 a total of 746 ships of which 542 were emer- 
gency vessels, and exceed the Presidential directive 
of eight million tons for the year. The emergency 
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program continues in 1943 to produce 65 to 70% 
of the more than nineteen million deadweight tons 
scheduled for the year, a figure that is nearly 17 
times the tonnage built in 1941. 

Glorious as is the record of the Liberty in meeting 
the critical shortage of ships that confronted the 
United Nations, they have never been conceived as 
anything but emergency vessels. Lack of manufac- 
turing facilities for more modern propulsive equip- 
ment in the early stages of the program. decreed 
that Liberty Ships would be propelled by triple ex- 
pansion steam engines of 2,500 horsepower. giving 
them the relatively slow speed of about 11 knots. 

This one factor alone makes Libertys easier prev 
for enemy raiders than the faster vessels. Too, it 
unsuits them for the fast competition that may be 
expected in the post-war era of international com- 
merce. 

In recent months, as the result of continued effort 
by the Maritime Commission over more than two 
vears, there have become available facilities for 
manufacture of geared turbine propulsion machin- 
ery in quantity. The Commission, accordingly. has 
designed the Victory Ship, a faster, trimmer vessel 
of about the same deadweight capacity as the Lib- 
erty. which will utilize the more modern power plant 
rated 6,000 horsepower or more, and will develop 
speeds of 15 to 17 knots. Greater speed will give 
these vessels decreased vulnerabilitv to attack, and 
their design and equipment will make them more 
adaptable to peacetime cargo-passenger commerce. 

The Victory is designed for assembly-line methods 
of production as is the Liberty. The first Victory 
keel is scheduled for laying in late November and 
the first delivery in late spring of 1944. 

Around the Victory Ships and the Commission’s 
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Last February the heating and ventilating of the vessels being built 





under the direction of the U. S. Maritime Commission were described 


on these pages in a section which, judging from readers’ comments, 


was of extraordinary interest. The corollary subject of refrigeration 


of these vessels is, it is believed, of just as great interest, and, conse- 
quently, this issue features Maritime Refrigeration. 


The editors are privileged to present, as an introduction to this 
section, the accompanying article by Rear Admiral Vickery which 
high-lights the Commission’s spectacular program; the picture he 


draws will make every American proud of his country’s accom. 


plishments in ship construction and refrigeration men equally proud 
of the part their art is playing in the shipbuilding program. 


fine. modern C-types there will be built the United 
States’ post-war merchant fleet. The C-types, with 
which the Commission inaugurated its long range 
program in 1936-37, received increased attention 
beginning with September of 1942, when geared 
turbine equipment became increasingly available. 
Fifty-nine of the vessels were built in 1942. But 
their construction was so accelerated in 1943 that 
by the end of June 84 C-types had been delivered 
_and in the ensuing three months 37 
more were put in service. 

Tanker construction also has 
been given new impetus in 1943. 
Our tanker yards produced 62 high 
speed oceangoing liquid cargo ves- 
sels in 1942, But, in the first half 
of 1943. 65 oceangoing tankers and 
seven coastal tankers were built, 
and in the third quarter 45 of the 
larger tankers and 15 coastal tank- 
ers were added. 

Thus is shown the results of our 
enormous wartime _ shipbuilding 
program. ‘The courage and_ in- 








genuity of our shipbuilders have been amazing. Dif- 
ficulties that have beset the program have at times 
seemed insurmountable. But, all along the way 
there has been remarkable cooperation between 
labor, management and government, and a deter- 
mination to build ships, whatever the sacrifice, that 
has been inspiring. Demands of Selective Service 
have caused labor shortages in shipyards as well as 
in other industries. Many of the personnel increases 
and replacements have been taken 
up by women workers. About 90% 
of the shipyard workers had to be 
trained. Housing and transportation 
have caused difficulties. 

But American perseverance is 
winning. Our merchant vessels con- 
tinue to be delivered at the rate of 
five or six every day. Shipyard 
production is geared to a schedule 
that can produce twenty or more 
millions of deadweight tonnage 
every year, for as long as is required 
to defeat the enemies of the United 
Nations. 
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A comprehensive description of the refrigeration systems for U.S. Maritime 





Commission vessels with particular em phasis on Liberty Ships. The following 
article is devoted to details of refrigeration design and construction as 
applied at one yard—that of Consolidated Steel Corp.—in building Cl 
cargo and passenger vessels. The two articles thus cover both the broad 
concept for all types plus details and variations on one type of vessel. 


HE purpose of this article is to give the reader 


some idea of the types of equipment and ma- 
terials and of the general design of the refrigeration 
systems being installed by the U. S. Maritime Com- 
mission on its many different types of cargo ships, 
tankers, tugs and other auxiliaries. It is principally 
concerned with the installations intended for pre- 
serving the fresh foods for use by the crew during 
the voyage, but also considers briefly the equipment 
used for water cooling and other miscellaneous ser- 
vices, and for cargo refrigeration. 

First, let us establish a general conception of a 
typical ship’s stores refrigeration system. All of the 
systems are designed for the direct expansion of 
Freon-12 and all equipment is designed for auto- 
matic operation. Freon-12 is chosen for several 
reasons. The low pressure operation obtainable 
with Freon as opposed to ammonia or carbon diox- 
ide is of prime importance. Lower pressures are in 
themselves safer and eliminate many dangers inher- 
ent in systems designed for the use of other refriger- 
ants. Then, too, weight is a major consideration in 
a shipboard installation since every pound removed 
from the machinery means that another pound of 
valuable cargo can be transported. None of these 
factors would eliminate the use of methyl] chloride. 
However, there are other considerations that influ- 
ence the choice of Freon-12. These are the toxic 
properties of the gas, and its inflammability. Since 
methyl chloride is toxic and inflammable and Freon 
is non-toxic and non-inflammable, these two final 
factors determine the choice of Freon-12. Incident- 
ally, if a toxic or inflammable refrigerant should be 
used in a ship’s system, there are other additional 
safety regulations imposed by the regulatory bodies 
mentioned below. 
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All electrical equipment installed on shipboard 
must be in accordance with the Marine Rules of the 
American Institute of Electrical Engineers. The 
electrical systems of most of the Commission’s ships 
operate on 230 volts, D.C. Some, and the Liberty 
ship is one, operate on 115 volts, D.C., and there 
are a few groups of ships that are equipped with 
440 volt, 3 phase, 60 cycle, alternating current gen- 
erators, and the refrigeration motors operate at full 
ship’s voltage. Room controls are usually arranged 
for operation on 115 volts because of the fact that 
power feeders (230 volts DC. or 440 volts A.C.) 
are seldom available in the ship’s stores refrigeration 
space and consequently a lighting circuit is utilized. 

There are two other codes that must be complied 
with in making a marine installation. These are the 
codes set up by the Merchant Marine Inspection 
Service of the United States Coast Guard and the 
American Bureau of Shipping. These codes impose 
but little hardship because they are designed to in- 
sure the safety of the crew and of the ship and re- 
quire little if any more than would the average de- 
signer who is at all interested in safety and satisfac- 
tory operation. 

Further, refrigerated spaces must be constructed 
in accordance with the rules of the United States 
Public Health Service. These rules are also good 
common sense rules and are naturally designed to 
insure the health of the crew. 

Each ,of these regulatory bodies has inspectors, 
and, of course, the building yard and the Maritime 
Commission itself keep an eye on all phases of the 
installation so that any ship that is delivered into 
service is assured of the very finest refrigeration sys- 
tem obtainable today. Although it is not a legal 
code, the recommendations of the Senate Report 








No. 184, which is the report of the Senate Commit- 
tee on the Morrow Castle and Mohawk disasters, 
are adhered to by the Maritime Commission. 

It is quite possible that those who are familiar 
only with shore installations do not appreciate the 
importance of a routine marine refrigeration, par- 
ticularly under war time conditions. One has only 
to consider that today there are very few ports with- 
in the several theaters of war where a ship can ob- 
tain any fresh food to realize that the five or ten 
horsepower used in a ship’s stores system is some of 
the most important power expended aboard ship. 
The Commission has every desire to do everything 
in its power to keep the officers and crew of its mer- 
chant ships well fed and healthy at all times and 
this desire is particularly strong today when the 
task of sailing the seas is anything but a safe one. 

Next let us consider the general specifications laid 
down by the Commission. It should be kept in mind 
that the equipment described below is intended for 
use in the ship’s stores systems. 


Compressors and Condensers 


The compressors are of the vertical, multi-cylin- 
der, single acting, air cooled type. They are fur- 
nished complete with suction and discharge stop 
valves, relief valve. initial oil charge. oil sight glass, 
suction strainer, connections for pressurestat and 
suction and discharge pressure gages; V-belts, motor 
pulley, flywheel, belt guard and structural steel base. 
This base is designed to accommodate the driving 
motor and to provide for necessary belt tension ad- 
justment bv means of universally adjustable motor 
rails. 

Compressors are designed so that suction returns 
enter the cvlinders direct. Pistons are of the double 
trunk type with suction valves in the piston. Lubri- 
cation may be of either the splash or forced feed 
tvpe. depending upon the size of the compressor. 
Compressor speed is limited to 750 rpm and the 
corresponding piston speed must not exceed 550 fpm. 
F.xperience has shown that. while considerably high- 
er speeds are satisfactory for land work, the effects 
of rolling and pitching and even permanent list or 








trim introduce trouble when high speed operation is 
employed. All equipment must be designed for a 
30° instantaneous or 15° permanent list as well as 
for a 5° trim, fore and aft. 

Condensers are usually of the horizontal straight 
shell-and-tube type. Exceptions are those air cooled 
condensers used on some tugs and small ships. The 
materials used in the water cooled condensers have 
undergone quite a change as a result of material 
conservation measures undertaken by the Maritime 
Commission in recent months. Before the war, when 
copper and nickel were plentiful, the materials were 
as follows: 


Shell—Rolled Copper or Brass 
Tubes—Cupro-Nickel 

Tube Sheets—Cupro-Nickel 
Tube Supports—Brass 


As a result of the conservation measures, materials 
currently being used are: 
Shell—Steel 
Tubes—Aluminum Brass 
Tube Sheets—Muntz Metal or Naval Brass 
Tube Supports—Steel or Commercial 
(yellow) Brass 

Water heads have regularly been of heavy cast 
iron, but recently a coating of bitumastic has been 
applied to the inside of the heads to help inhibit 
erosion. Tubes are 5 in. O.D., No. 18 BWG and 
are usually arranged in four or six passes. They are 
roller expanded to the full depth of the tube sheets 
in drilled, reamed and grooved holes and are then 
finished off flush. Some manufacturers also silver 
solder the tubes into the sheets for additional se- 
curity. Shell connections are extra heavy IPS half 
couplings welded to the shell and include one inlet, 
one purge connection and two outlets. One of these 
outlets is placed at each end of the shell so that a 
permanent list or unusual trim of the ship will not 
cause a partially flooded condition. Thread protec- 
tors are provided for shipment. 

The effective cooling surface must be designed for 
use with 88F sea water. This is higher than is usual 
in shore practice but is necessary because of the 
high temperatures encountered in some tropical har- 
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PLAN AT D DECK 


Fig. 1. 
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ROOM Cu. FT. 
FISH 1650 
KOSHER FISH 
MEAT 2200 
MEAT 4550 
CHILL ROOM 1300 
THAW ROOM 1070 
SMOKED MEAT 1470 
KOSHER MEAT 830 
ICE CREAM 590 
ICE CREAM STORAGE 

COMPRESSOR 
ICE STORAGE 2050 
BEER & EMPTIES 4200 
POULTRY 1650 
ICE MAKING SETS 
THAWING TANK 
ICE DUMPING TANK 
FRUIT 4440 
MILK & BUTTER 1800 
CAVIAR SAFE 
LIQUOR, WINE & 

MINERAL WATER 4440 
EGGS 580 
CHEESE « 390 
CHAMPAGNE 740 
POTATOES 2259 
BON VOYAGE PACKAGES 480 
VEGE TABLES 4470 
ELEVATOR 
STAIR WELL 
TOTAL 41,159 

° b} 10 


SCALE IN FEET 


Arrangement of ship’s stores rooms on a large passenger ship. 
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PLAN AT C DECK 


Irregularities in walls are caused by stan- 


chions and pipes leading from decks above. 


bors and even in such extensive bodies of water as 


the Red Sea. It is also required that the condensers 


be designed to use not more than five gallons of cool- 
ing water per ton of refrigeration and there must be 
sufficient tubes in each pass to limit the water 
velocity to an amount not to exceed five feet per 


second. 


Condenser Tests 


Receivers and Instruments 


Receivers are generally constructed of black steel 


pipe and arranged for vertical mounting. The heads 
are made from standard welding pipe caps fastened 
to the shell so as to be concave to the pressure. Con- 
nections consist of one inlet, one outlet, and one 


drain connection. Two bull’s-eye sight glasses are 
provided. Shell connections are of a type similar to 
those described above for the condensers. 


‘The Commission requires that the tubes and water 


heads be tested hydrostatically to 200 lb per sq in 


and that the shell be tested with air 
under water to 300 Ib per sq in. 

The final test used by the Commission 
is to charge the condenser shell with a 
mixture of dry air and Freon-12 gas and 
to seal all connections. Then, after four 
hours, one of the water head connection 
seals is removed and a halide torch is 
used to test for the presence of Freon on 
the water side. 
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Receivers must be arranged so as to insure a 





liquid seal on the refrigerant outlet. They must be 


large enough to hold the refrigerant 
charge for the largest room connected to 
the system. 

Dehydrators are permanently installed 
in the liquid line from each receiver. 
They are of the side outlet type so that 
the cartridges may be removed without 
disturbing the piping connections. The 
piping is arranged so that the dehydrat- 
ors may be cut out of the system for 














normal operation or inserted in the system for pe- 
riodic drying of the refrigerant. The drying agent 
used is activated alumina. 

A suction and a discharge pressure gage are in- 
stalled for each compressor. The suction gage has 
a range of from 30 in. vacuum to 100 Ib per sq in; 
the discharge gage has a range of from 0 to 300 lb 
per sq in. They are of 342 or 4% in. in diameter 
with steel, brass or phenol cases. When the gages 
are installed directly on the compressors rather than 
on a conveniently located gage board, phenol cases 
are not recommended. The movement is phosphor 
bronze bushed and the dials, in addition to the pres- 
sure graduations, carry a scale indicating the corre- 
sponding saturated Freon-12 temperatures. 

Thermometers are provided to indicate the tem- 
perature of the circulating water as it enters and 
leaves the condensers. If there is more than one 
condenser, one thermometer is installed in the com- 








DESIGNED ROOM TEMPERATURES 

MEAT IS°F MILK 40°F 
FISH 15 BEVERAGES 40 
FRUIT 40 BEER 35 
VEGETABLES 40 WINES 45 
DAIRY 35 ROOT VEGETABLES 45 
THAW 45 FLOWERS 40 
POULTRY 15 CORPSE 10 
EGGS 35 ICE STORAGE 20 
BUTTER 35 ICE CREAM 20 
CHEESE 35 
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Fig. 3. An air cooler is provided for the vegetable 
room of Liberty Ship; the other three rooms have 
pipe coils. 


mon supply line and one at each condenser water 
outlet. These thermometers are of the glass front, 
industrial type and have separable brass sockets. 

Thermometers used for indicating room temper- 
atures are of the mercury actuated, remote reading, 
dial type. They have phenol cases and 4% in. dials 
with a range of from 0 to 120F. The thermometers 
are mounted outside of the refrigerated spaces in a 
location readily accessible for inspection by the 
crew. 


Controls 


Controls employed are similar to those used on 
any good refrigeration system. Fach room is pro- 
vided with a thermostat, solenoid valve, 
thermal expansion valve and a hand ex- 
pansion valve for emergency use. A 
strainer is installed in the liquid line ahead 
of the controls. The hand expansion valve 
is generally installed in a line that by- 
passes the strainer, solenoid valve and 
thermal expansion valve. With this ar- 
rangement, any or all of these three units 
may be serviced without interrupting the 





Fig. 2. Temperatures used by the Maritime Commis- 
sion in designing ship’s stores systems. 


flow of refrigerant to the cold storage room. 

Strainers are of the side outlet so that the baskets 
may be removed for cleaning without disturbing the 
piping connections. 

In addition to these controls, any room equipped 
with an air cooler also has a suction pressure regu- 
lating valve to minimize frosting of the finned coil. 
\ suction pressure gage is mounted for each suction 
pressure regulating valve. 

A dual pressurestat is installed on each compres- 
sor. ‘The low pressure switch is adjustable from 20 
in. vacuum to 40 lb pressure and the differential is 
adjustable from 10 to 25 Ib per sq in. ‘The high pres- 
sure switch is set to open at about 150 lb per sq in 
and to reclose at 130 lb per sq in. 

An automatic water regulating valve is usually 
installed on each condenser to regulate the flow of 
cooling water. The valves are actuated by the tem- 
perature of the Freon leaving the condenser. These 
valves are particularly valuable on shipboard since 
they relieve the crew of the necessity of frequent 
adjustments of hand valves that would be required 
for manual control. 

Remember that the cooling water temperatures 
may vary over a considerable range as the ship 
crosses the Gulf Stream, enters or leaves a harbor 
or crosses the mouth of a river. 

Many of the Commission’s ships, notably the 
Liberty and Victory ships, are equipped with heat 
interchangers. The interchangers are used primarily 
to insure that no liquid is returned to the compres- 
sor. They generally have a seamless steel 
tube shell with two concentric helical 
seamless steel coils through which the 
liquid flows. A spiral deflector is placed 
within the inner coil to insure that the 
flow of the suction gas is turbulent. They 
are galvanized or zinc sprayed on the 
outside and tested to 250 lb per sq in 
with air under water. They are cleaned, 
dehydrated and sealed for shipment. 
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Fig. 4. Victory Ships have air coolers in the fruit and vegetable, dairy, and handling rooms, and pipe coils in the 
fish and meat rooms. 


In yveneral, all rooms that are maintained at a 
temperature above freezing are equipped with ai 
coolers; and those that are maintained at a tem- 
perature below freezing are equipped with pipe coils. 
Both the air coolers and the pipe coils have seen 
radical changes in material in the last vear. 

Most of the air coolers are of the ceiling mounted 
type. Before the war and until copper and tin be- 
came critical materials. the cooling coils were con- 
structed of copper and fins were of the same ma- 
terial, The entire coil assembly was electro-tin plated 
after fabrication. More recently, the tubes and fins 
have been made of steel. The tubes are either seam- 
less drawn or Bundy type. The coil assembly is now 
hot dip galvanized after fabrication. The casing is 
of galvanized steel with a baked enamel finish. Ac- 
cess plates are arranged so that it is possible to serv- 
ice the coil readily. 

Since few of the refrigerated rooms are large 
enough to require a duct system for distribution of 
the cooled air, the fans are usually of the propeller 
type. The fans are of zinc plated or zinc sprayed 
steel. In the event a duct system should be required, 
a centrifugal fan with V-belt drive would be in- 
stalled. 

Pipe coils used in the rooms that are held below 
32F are now all of steel although in the past some 
have been made of copper tubing. The steel coils 
are made up from either | in. or 1% in. standard 
weight steel pipe. This is bent and welded into con- 
tinuous lengths and then hot dip galvanized exter- 
nally. The coils are supplied complete 
with bolted straps for bulkhead mount- 
ing; and each end is fitted with a coupling 
and copper tubing adapter. All coils must 
be carefully cleaned. tested. dehydrated 
and sealed before shipment. 


Pipe, Valves and Fittings 


All pipe for mains and connections is 
of seamless hard drawn copper tubing. 





Type Kk. Fittings are of the solder type of wrought 
copper or forged or rolled brass. Insofar as is pos- 
sible, the tubing is bent in order to eliminate the use 
of elbows. The valves are of the diaphragm, pack- 
less type with forged brass bodies, phosphor bronze 
or stainless steel diaphragms, stainless steel springs. 
composition discs, screwed bonnets and have malle- 
able iron or pressed steel handwheels. 

All joints are made up with silver solder that has 
a melting point of from 900 to 1000F. Care must be 
taken in making up the connections to the valves to 
insure that the mechanisms are not damaged by this 
high temperature. Since the condensing temperature 
is usually at or slightly above ambient, the liquid 
lines are seldom insulated, but suction lines are cov- 
ered with brine thickness cork. 


Design Conditions 


As to the conditions used as the basis of the de- 
sign of a marine refrigeration system, we need men- 
uon only briefly the factors used in determining the 
refrigeration load. Wall transmission losses. ven- 
tilation and internal heat loads are calculated in a 
manner similar to that used for a comparable shore 
installation. One variation is that the marine engi- 
neer estimates his equipment load on 18 hours’ oper- 
ation out of 24. That is, after determining the total 
load, he increases this figure by 1/3. This extra 
capacity serves a dual purpose. First, it allows the 
ship’s engineer, theoretically, six hours a day to ser- 
vice his equipment; and second, it provides the extra 
capacity necessary to take care of cooling 
down the food if it is loaded at a tem- 
perature higher than that at which it is 
to be maintained on shipboard. Cooling 
down is not much of a problem in the 
Meat or Fish Rooms because these prod- 
ucts are loaded in a completely frozen 
condition, but fruits and vegetables are 
frequently loaded hot and impose a con- 
siderable 'oad on the equipment. 
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Temperatures may be quite high on shipboard and 
loads are calculated using a minimum ambient of 
100F. If the spaces adjoin the engine room, the am- 
bient on that bulkhead or deck is considered to be 
120F. 

Let us now consider the types of rooms and mis- 
cellaneous equipment that are served by the ship’s 
stores refrigeration system. Theoretically it would 
be possible to carry all essential refrigerated stores 
in two rooms, one held at 15F and one at 35-40F; 
but from a practical standpoint this would make a 
poor arrangement. There are two products carried 
at low temperature—meat and fish. While it might 
be possible to keep these two products in close prox- 
imity for a short time with no deleterious effects, it 





Fig. 6. Typical arrangement of room controls and piping 
when the pre-fabricated control cabinet is not used. 


Is poor practice to attempt to keep them together for 
the 60 or more days that a cargo ship is away from 
its home port. The same is true of the fruit, vege- 
tables and dairy products that would necessarily be 
together in the 35F room. Dairy products in par- 
ticular have the unfortunate facultv of absorbing 
flavors from other foods. 

With these thoughts in mind, the Commission, in- 
sofar as is possible, provides a Meat 
Room, a Fish Room, a Fruit and Vege- 
table Room and a Dairy Room. On the 
larger ships separate rooms would be 
provided for fruit and for vegetables. 
There will also usually be a Thaw or 
Handling Room. This room is used for 
temporary storage of partially emptied 
crates or packages or of meat and also 
serves as a buffer between the cold stor- 











Fig. 5. A pre-fabricated control cabinet built by the 
Alco Valve Co., for one of the Commission’s ships. 


age rooms and the hot passageway into which the 
storage rooms open. When the Thaw or Handling 
Room is large enough, a meat block and various 
other fixtures are installed. By exercising proper 
judgment, most of the rooms can be arranged to 
open into the Thaw Room. This allows-the steward 
to assemble at the outside door all of the food that 
he wishes moved to the galley at any one time. Then 
one opening of this outer door will remove the food 
and there will be a minimum of external heat load. 

It must be kept in mind that the above applies to 
the cargo ships now being built. As mentioned above, 
no passenger ships are under construction at the 
present time. However, some of the storage spaces 
that must be added as it becomes more necessary to 
cater to the needs and whims of passengers might 
be listed. One of the first additions would be a room 
to store poultry separately from other meat. Then 
the Dairy Room might be divided into separate 
compartments for eggs, butter and cheese. There 
would be rooms for milk, beverages, beer, wines and 
root vegetables. On the largest liners there would 
be storage for flowers and for film; and even for the 
transportation of coffins. Then, too, there are the 
problems of ice and ice cream manufacture and stor- 
age, and of cooling drinking water. Fig. 1 illustrates 
the group of ship’s stores rooms on a large luxury 
liner. The various galleys, pantries, etc., are located 
on decks above and the food is carried to the various 
levels by the elevator. The elevator is 
also used when the boxes are being 
loaded. 

Not all of these services would neces- 
sarily be provided by one set of equip- 
ment. Many of these would be served by 
their own self-contained units. These 
larger systems may quite possibly be de- 
signed for operation with brine rather 
than for direct expansion. The temper- 
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atures at which the spaces mentioned above would 
be maintained are shown in Fig. 2. These temper- 
atures are somewhat lower than those formerly spe- 
cified for the Commission’s ships, but experience has 
taught that these lower temperatures are necessary 
today when voyages are greatly increased. 

The problem today, however, is that of providing 
refrigeration equipment for the average cargo ship 
that has a Meat and Fish Room, each held at 15F; 
a Fruit and Vegetable Room at 40F: a Dairy Room 
at 35F:; and a Thaw Room at 45F. 


Water Cooling 


Figs. 3 and 4 show typical arrangements of such 
a group of rooms. The Liberty ship installation, 
Fig. 3, has two additions to the standard rooms in 
the Scuttle Butt and the Ice Cuber. By way of ex- 
planation, a scuttle butt is nothing more than a 
means for cooling drinking water at a central loca- 
tion. Water is here cooled to a temperature of ap- 
proximately 50F and then piped through the living 
quarters of the ship. On most of the Commission’s 
ships where scuttle butts are used. the cooled water 
is circulated back to the scuttle butt; on 
the Liberty ship the water is not circulat- 
ed. By using a circulating system, the 
amount of fresh water used is decreased 
appreciably by virtue of the fact that 
cooled water is available at the outlet at 
all times and there is no necessity for 
allowing the water to run until it gets 
cold at the outlet. 

There is another use for cooled water 
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on board ship, and that is in the Boiler Water Test 
Cooler. Drinking water outlets are provided in mess 
rooms, galleys and in the Engine Room. 

Those cargo ships that have the quarters spread 
out over a considerable area or have the quarters 
divided into two groups, one amidship and one aft, 
are usually provided with self-contained drinking 
water coolers. ‘These self-contained units eliminate 
the necessity of insulating long runs of piping. The 
units are of the air cooled type and are treated as 
completely independent installations in that complete 
spares are provided. On a passenger ship, despite 
the fact that the quarters cover a good percentage 
of the length of the ship, the cooled drinking water 
would probably be supplied from a circulating scuttle 
butt because of the tremendous number of outlets 
that are required. 

The ice cuber indicated in Fig. 3 is capable of 
freezing 24 lb of ice in from 6 to 8 hours’ time. 
It is usually located, as shown, in one of the 
refrigerated rooms in order to eliminate the neces- 
sity of insulating the ice cuber; and the Dairy 
Room is usually considered the best room because 
of the absence of food odors which might be ab- 

sorbed by the ice while freezing. 


Equipment Sizing 

With the necessary room temperatures 
as shown in Fig. 2 in mind, let us con- 
sider the specific factors used to deter- 
mine the size of the equipment. It is 
good practice to operate a direct ex- 
pansion system with the compressor 
suction temperature about 20F below 
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Fig. 8. Typical construction 

of refrigerated room walls. 

Note such interferences as 

the deep angle (upper left) 

and knee braces at the ship’s 
side. 


the temperature of the coldest 
room on the system. There- 
fore, since the Meat and Fish 
Rooms are held at plus 15F, 
it becomes necessary to use a 
suction temperature of minus 
51°. If all rooms are connected 
to one compressor, this will 
result in some __ inefficiency 
since it means that the refrig- 
erant for the higher temper- 
ature rooms is expanded to a 
lower pressure than is really 
economical. The alternative 
arrangement would be to have 
two compressors carry the 
load. One would operate at 
minus 5F suction and carry the Meat and Fish 
Rooms and the Ice Cuber; and the other would 
operate at plus 15F and would carry the Vegetable, 
Dairy, and Thaw Rooms and the Scuttle Butt. 

There are other factors to be considered though, 
before we can definitely decide on a one- or a two- 
machine arrangement. ‘These would include, first, 
the ratio of the loads to be carried by each of the 
two machines. If the two loads are approximately 
equal, then the two compressors can be duplicates 
and simply be equipped with different V-belt drives 
so that they will operate at the proper speeds to 
produce the required refrigeration. If, however, the 
two loads are quite different, it will probably mean 
that two different compressors will have to be fur- 
nished. ‘This is not a good arrangement because of 
the necessity of providing two sets of spares for the 
compressors and for their motors. 

Second, then, there is the problem of the avail- 
ability of equipment. At the time that the Liberty 
ship was designed, this country was just beginning 
to get its production lines rolling. Therefore, it was 
decided that a one-machine installation 
would be more practicable than a two- 
machine installation; too, it must be kept 
in mind that the one-machine installation 
saves a motor. Motors have been a 
bottleneck in ship construction from the 
beginning of the Commission’s acceler- 
ated program, because of the special con- 
struction necessary to withstand pitch- 
ing. rolling and dampness aboard ship. 


INSULATION 


ae 


INSULATION 






STUDDING 





OECK BEAM 








\ 
S rat PRroorine 
ALL CORNERS 


2 Laver 
TOG SHEATHING 























































9 
IRON SHEATHING ~~ 
~~ 


SHELL ~ 


Third, there is the consideration of the space al- 
lotted in the ship to the refrigeration machinery. 
This is not a major factor because, if a two-machine 
installation is indicated by resolution of the other 
factors and the space originally allotted is not large 
enough, it is usually possible to move the entire re- 
frigeration machinery installation to another loca- 
ticn where there is sufficient room. But more about 
machinery location later. 

Whether a single or dual arrangement is used, the 
condensing temperature is almost always 105F. This 
comparatively high figure is necessary because of 
the 88F condensing water temperature for which all 
marine installations are designed. This 105F is not 
an invariable, nor are the suction temperatures men- 
tioned above. However, when the condensing tem- 
perature is decreased or the suction temperature in- 
creased, there are usually special circumstances that 
require these changes. The most common reason is 
that the refrigeration load has been increased after 
the machinery installation has been made. The ma- 
chine will, of course, have an increased capacity at 
these new temperatures. Another reason 
for variations in the “standard” temper- 
atures is the possibility of a saving in 
motor horsepower or in the size of com- 
pressor installed. Occasionally the stand- 
ard temperatures will require a- brake 
horsepower slightly in excess of a stand- 
ard motor horsepower or require a piston 
displacement in excess of the displace- 
ment produced by the machine at its 
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Fig. 9. Piping on Victory Ship pre-assembled unit. One-half is shown, other half sim:lar. The connections shown 
are: 1—Suction from refrigerated spaces; 2—Heat Exchanger No. 1; 3—Gas outlet from Heat Exchanger; 4—Suc- 
tion shut off valve; 5—Suction pressure gage; 6—Suction connection to Compressor No. 1; 7—Suction by-pass valve; 
8—Suction connection to Compressor No. 2; 9—Suction by-pass from Compressor No. 2; 10—Discharge from Com- 
pressor No. 1; 11—Discharge pressure gage; 12—Pressure relief valve; 13—Discharge shut off valve; 14—Purge valve; 
15—Inlet to Condenser No. 1; 16—Relief valve to refrigerant overboard dump; 17—Overboard dump connection; 18— 
Refrigerant from overboard dump relief valve on Compressor No. 2; 19—Condenser No. 1; 20—Condenser outlets; 
21—Receiver inlets; 22—Main liquid shut off valve; 23—Main liquid line by-pass valve; 24—Liquid from receiver 
No. 2; 25—Liquid dehydrator by-pass valve; 26—Liquid shut off valve at dehydrator inlet; 27—Charging connec- 
tion; 28—Liquid dehydrator; 29—Liquid shut-off valve at dehydrator outlet; 30—Liquid to Heat Exchanger No. 1; 
31—Liquid to refrigerated spaces; 32—Hot gas connection to Meat Room; 33—Circulating water inlet; 34—Inlet 
water thermometer; 35—Water regulator shut-off valve; 36—Automatic water regulator; 37—Water regulator shut- 
off valve; 38—Water regulator by-pass valve; 39—Water by-pass to Condenser No. 2; 40—Water to Condenser 
No. 2; 41—Water inlet to Condenser No. 1; 42—Water outlet from Condenser No. 1; 43—Outlet water thermometer; 
44—Water outlet shut-off valve; 45—Water outlet from Condenser No. 2; 46—Circulating water overboard discharge. 








maximum allowable speed. Good sense would then 
dictate that the designing engineer alter either the 
suction temperature or the discharge temperature or 
both in order to be able to use the standard motor 
or smaller machine. 

The condensing temperature cannot safely be low- 
ered below 98F. A 10F temperature differential be- 
tween the condensing temperature and the maximum 
expected circulating water temperature is an abso- 
lute minimum. Another reason for using a 105F 
condensing temperature is that the ambient in which 
the machinery operates can be expected 
to reach 1OOF frequently. Any designed 
condensing temperature below ambient is 
to be avoided. The principal objection 
to increasing the suction temperature ts 
that the consequent decrease in differ- 
ence between the 15F desired room tem- 
peratures and the new suction tempera- 
ture may, and probably will. result in an 
imcreased room temperature. 





Let us return for a moment to the question of the 
number of machines to be installed. So far we have 
been concerned with the machines that are active in 
carrying the load. There is also the possibility that 
it may be considered necessary to install standby 
equipment, and this decision will be reached inde- 
pendently of the decision that a one- or two-machine 
arrangement is more satisfactory. If a single machine 
is to carry the load, and a standby machine (and. 
of course, its condenser, receiver, dehydrator, etc.) 
is to be used, then the standby will be an exact 
duplicate of the active machine. In addi- 
tion to the safety factor provided by the 
standby equipment, it can be piped so 
that when the rooms have been freshly 
loaded with food, the regularly active 
machine can serve the rooms below freez- 
ing and the standby machine can serve 
the balance during the cooling down 
period. Then, after the rooms and food 
have been brought down to their holding 
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temperatures, the standby machine is cut off the line 
and the entire cooling load is carried by the active 
machine. 

If a dual machine installation is provided, there 
are two possibilities in standby arrangement. The 
first would not require an extra machine, but the 
two machines would be large enough that they would 
run at only about seventy-five percent full capacity 
when carrying the normal load. An extra set of 
V-belts and pulleys that will operate either machine 
at its maximum allowable speed is provided. Then, 
in the event that a breakdown occurs, this special 
set of belts and pulleys is installed on the machine 
that is still in service. The whole load is then piped 
to this one machine and there will be adequate time 
for the crew to repair the other. This arrangement 
will probably not provide enough refrigeration to 
keep all the rooms at their designed temperatures, 
but by adjusting suction and discharge conditions 
and by making use of the fact that the compressors 
were originally designed for only 18 hours’ operation 
out of 24, reasonably good room temperature can be 
expected. | 

The other alternative in the case of the dual ma- 
chine installation is to provide standby equipment 
equivalent in capacity to the larger of the two ma- 
chines ordinarily operating. This is a better arrange- 
ment but slightly higher in first cost. The standby 
machine would be piped so that it could provide 
standby service for either of the two active machines. 


Standby Equipment 


Several times during the foregoing, mention has 
been made of the spare parts that are carried on 
every ship. Spare parts would be provided whether 
or not standby equipment is installed, although the 
presence of the standby equipment would allow the 
number of spare parts to be decreased. These spares 
are divided into four separate groups. The first of 
these groups is that for the compressor, and a typical 
list of spares wou'd be one each of the following: 
Complete connecting rod assembly; piston and suc- 
tion valve assembly; complete set of piston rings for 
one machine; discharge valve plate assembly; shaft 
seal assemb!y; complete set of gaskets for one ma- 
chine; complete set of main bearing bushings; com- 
presscr relief valve; comp'ete charge of lubricating 
oil for each machine; and complete set 
of V-belts of each size. 

Spare parts required for the condenser 
would be as follows: 10%-tubes for one 
condenser; two sets of gaskets for one 
condenser; a tube expander; and a tube 
beller tool. 

The third group depends somewhat 
upon the type of piping system that 
is installed, but wou!d contain essen- 








tially: A dehydrator cartridge in moisture tight 
sealed container; three dehydrator flange gaskets; 
a gage, each size and type; a thermometer, each size 
and type; a dual pressurestat; a strainer basket, 
each size; three strainer flange gaskets, each size; a 
room thermostat; three solenoid coils; a solenoid 
valve cage assembly; two gaskets each size and type 
for solenoid valves; one thermal valve power assem- 
bly; a thermal valve cage assembly, each size; two 
gaskets each size and type for thermal valves; a suc- 
tion pressure regulating valve, each size, complete 
except for lower body gaskets; two gaskets each 
size and type for each size suction regulator; a set 
of spares for each size and type line valve, to in- 
clude lower bushing assemblies, diaphragms, gaskets 
and seats; a complete charge of Freon-12 for the 
system, in 145 lb drums; a complete spare motor for 
each size room air cooler motor; and an internal 
unit for each size room cooler motor switch. 

The last group of spares is that for the motors and 
controls, which would be as follows: A field coil of 
each size and kind; a set of bearings of each size 
and kind; a complete brush holder of each size and 
kind, with three spare springs and stud insulation; a 
set of brushes of each size and kind; a complete set 
of contact elements for the controls; a complete set 
of springs; shunt magnet coil of each size and type; 
a set of overload heaters; and a resistor unit of each 
size and type. 

In the event that no standby equipment is pro- 
vided, there would be some additions to the forego- 
ing. These would include a crankshaft for the com- 
pressor and an armature for the compressor motor. 

At first glance, the quantity of spares carried on 
a ship may appear excessive, but there are a great 
many factors that enter into the Commission’s deci- 
sion to provide them. After all, the health and well- 
being of from fifty to eighty men depend upon the 
proper functioning of the refrigeration machinery. 
If a breakdown should occur when the ship is at 
sea or in a remote port, it is very important that the 
chief engineer have at his disposal a sufficient quan- 
tity of spare parts to make rather extensive repairs. 
Then, too, there is the fact that, with the limited 
machine tool equipment provided, there is little 
chance that the crew will be able to fabricate or im- 
provise a replacement part. 


Prefabricated Contro! Cabinets and Units 


There are two innovations that the 
Commission has adopted recently worthy 
of mention here. One is a prefabricated 
room control cabinet and the other is a 
pre-assembled machinery unit. Neither is 
original with the Commission, but it 1s 
believed that the Commission is the first 
to use these ideas in cargo ship installa- 
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uons. Both of these innovations were adopted in an 
effort to save man hours of labor in the shipyard and 
to save money on the overall installation cost. Natur- 
ally facilities for assembly of controls. pipe, valves 
and fittings are better in the refrigeration manufac- 
turers shop than on shipboard. Therefore it is ad- 
vantageous to do as much of this work as possible 
before the equipment is shipped. Then, too, there 
is the fact that skilled labor 1s at a tremendous pre- 
mium in shipyards today and any burden that can 
be removed from the vards is distinctly worth while 
even if there is no saving in cost. 

Fig. 5 illustrates one of the prefabricated control 
cabinets, while Fig. 6 shows the way a set of con- 
trols is installed when the prefabricated cabinet is 
not provided. 

All of the controls for any one room can be con- 
tained in a cabinet 24 in. square by 6 in. deep. Since 
the purpose of these cabinets is to have all the con- 
trols assembled by the refrigeration equipment sup- 
plier before shipment, the suction gas line is brought 
back through the control cabinet so that the thermo- 
static expansion valve bulb can be permanently in- 
stalled. ‘The cabinets are arranged for flush mount- 
ing and are constructed with a two inch flange ex- 
tending completely around the outside. This flange 
is drilled and provided with a gasket that will in- 
sure a moisture tight bulkhead connection. The 
cabinets are constructed of twelve gage steel and 
have a hinged door of either wire mesh or expanded 
metal. The door is provided with a snap lock that 
requires the use of a key and that will relock auto- 
matically when the door is closed. All locks on a 
ship's set of cabinets can be opened with one key. 
This construction allows inspection of the controls 
and particularly the thermometer, but at the same 
time prevents tampering by an unauthorized person. 

Whenever possible. all Freon piping connections. 
together with the thermometer and thermostat tubes. 
are brought out the back of the cabinet as close to- 
gether as is practicable. Fig. 5 illustrates a cabinet 
for an ice room and since the room and cabinet are 
on the same side of the bulkhead on which the cabi- 
net is mounted, the connections were brought out 
the top of the cabinet. All connections are sealed 
where they pass through the cabinet in order to 
maintain the moisture tight. integrity of the bulk- 
head. ‘The thermometer and thermostat 
stuffing tubes are so constructed that the 
bulbs may be withdrawn separately for 
inspection or replacement. All of the con- 
trols and the valves and piping within the 
cabinet are adequately supported and the 
cold pipes are carried on insulated brac- 
kets, with cold pipes insulated to elimi- 
nate sweating as much as possible. The 
connections extend from six to eight 
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inches beyond the wall of the cabinet and are 
shipped with all pipes protected by metal caps that 
are soft-soldered in place. 

Cabinets are shipped completely assembled except 
for the dial thermometers. The thermometers are not 
installed before shipment because of the long length 
of capillary tubing that must be provided. This 
capillary may be as long as twenty feet and is best 
installed by the shipyard after all other connections 
have been made. ‘The vard mechanics have only to 
mount the thermometer on the three clips provided. 
push the armored capillary through the back and 
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Fig. 10. Right, four Carrier compressors for cargo 
refrigeration; left, two smaller compressors for ship’s 
stores service. 


pack around the capillary with insulation. Insofar 
as is possible, all cabinets are kept close together 
and each is identified by a label plate indicating the 
room or piece of equipment to which it is connected. 

Fig. 7 illustrates three arrangements of controls 
and piping that will accommodate any of the rooms 
in a typical cargo installation. A cabinet of Type A 
would be used for a room that is cooled by pipe coils 
and is held at a temperature above freezing; ‘Type B 
would be used for a room held above freezing and 
cooled by an air cooler: and Type C would be used 
for a room held below freezing and cooled by pipe 
coils. The Type C diagram illustrates an arrange- 
ment for a room that requires two refrig- 
erant circuits. It also illustrates the con- 
nections used for hot gas defrosting that 
is provided for the Meat Room. The 
Type A cabinet would also be used for 
spaces to be held below freezing if no 
hot gas defrosting is required; or, with 
the elimination of the thermometer, it 
could be used for an Ice Making unit. 

A special feature of the design of the 











Type C cabinet is that the hot gas used to defrost 
one of the coil circuits can be expanded in the other 
coil circuit, thus eliminating the necessity of piping 
the defrosting gas to another room for expansion. 


Wall and Floor Insulation 

A reterence to Fig. 8 will give the reader some 
idea of the general construction of the walls of a 
refrigerated room on board one of the Commission’s 
cargo ships. The construction is not particularly dif- 
ferent from the construction used in an ordinary 
land installation except for two details. The rooms 
aboard ship are in’general more sturdily built than 
are land boxes. This is necessary because of the fact 
that bulkheads are continually working when a ship 
is at sea. This is particularly true of those bulk- 
heads that are parallel to the centerline of the ship. 
It is imperative that the room walls be kept as tight 
as possible: hence the heavier construction. 

The other difference is in the manner of applying 
the insulation on the floor. On a great many ships 
the refrigerated rooms are located on a deck that 
partially covers the engine or boiler room. This lo- 
cation will almost invariably make for very high 
ambient temperature under the refrigerated spaces 
and create the need for a considerable thickness of 
insulation. Deck heights seldom exceed nine feet 
and are often only eight and a half feet. Since the 
ceiling construction will frequently require as much 
as twelve inches. and in order to maintain a mini- 
mum clear height in the rooms of seven feet, it is 
rot unusual to put a part of the floor insulation on 
the under side of the floor. This is indicated in Fig. 8. 

Before the war limited the supply and before this 
country started the mass production of ships. the 
Commission used corkboard almost exclusively to 
insulate the refrigerated spaces. Now, however, in 
order that there be enough insulation to meet all de- 
mands we are using specially prepared rock or glass 
wool. While these materials are somewhat more 
difficult to install, they do have the advantage of be- 
ing fireproof and this is particularly important to- 
day. Corkboard is still used in the floor construc- 
tion because it provides a better base for the con- 
crete and mastic. ° 
Machinery Location 

Location of the refrigeration machinery 
is of considerable importance on ship- 
board. The best location from the stand- 
point of ambient temperature and of in- 
spection by the engineering force would 
be the floor of the engine room. Un- 
fortunately, however, it is not unusual for 
the layout engineer to discover, when he 
comes to locating the refrigeration ma- 
chinery. that the main propulsion ma- 





chinery and larger auxiliaries have taken up all the 
space available on the engine room floor. His next 
choice is a flat or partial deck that will be located 
anywhere from ten to fifteen feet above the floor. 
This location is satisfactory from the inspection 
standpoint but is often unsatisfactory from the 
standpoint of ambient temperature. This is true 
particularly when such heat producers as evapor- 
ators, steam pumps, or feed heaters are situated im- 
mediately beneath the refrigeration machinery. 

The next possibility is to locate the refrigeration 
machinery just outside the engine room and on the 
deck adjacent to or immediately below the refriger- 
ated spaces. Such a location penalizes the inspection 
angle somewhat but assures that the machinery will 
have a satisfactory temperature in which the unit 
could operate. 

It should be kept in mind that a high ambient 
temperature not only causes condensing temperature 
trouble but also affects the V-belts and motors. To 
guard against these high ambient temperatures par- 
ticular care is exercised in developing the ventilation 
system to insure that there is a plentiful supply of 
fresh .air at the refrigeration machinery location, 
whether this location is in or out of the Engine 
Room. 


Victory Ships 


Because of the unusual interest that has been ex- 
hibited in the Victory Ship, we believe it worth while 
to devote some space to the details of the refrigera- 
tion installation on this newest of the Commission’s 
designs. Since this is a ship that is to be mass- 
produced in several shipyards on the East, West and 
Gulf Coasts, a great deal of thought was given to 
the simplification of construction work to be done 
by the yards. The prefabricated control cabinets 
had been used before and were adopted for this ship. 
The Commission’s Design Agent, George G. Sharp, 
thought it worth while to investigate the possibilities 
of a pre-assembled set of equipment. Thus was de- 
veloped the unit mentioned above. In the Victory 
Ship installation, the pre-assembled machinery unit 
has a value other than that of the saving of installa- 
tion time and cost. When the ship desig was in 
its early stages, the Commission decided to have at 
least two, and preferably three, sources 
of supply for each piece of equipment to 
be used. This would naturally lead to a 
certain amount of difficulty in establish- 
ing a common basic design for some 
parts of the refrigeration installation such 
as the compressors, condensers, and re- 
ceivers. Since the time available for de- 
velopment before actual manufacture 
started was extremely short, it seemed 
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doubttul that the three manufacturers selected would 
have enough time to tool up to produce identical 
equipment. Hence, the other reason for the use of 
the pre-assembled unit. 

With this machinery unit there is no necessity of 
having all component parts of all units identical. 
After the location and size of all piping connections 
at the outside of the unit and the location of the 
bolting down holes in the base were established, each 
manufacturer would be free to make use of the space 
within the unit as he saw fit. The only other limit- 
ing factor was that all equipment that might need 
servicing must be at the periphery of the unit. 

Several preliminary conferences were held for the 
purpose of establishing the approximate dimensions 
required and the size and location of piping connec- 
tions. When the problems of interferences, clear- 
ances, etc., had been settled, the work of developing 
the details of the unit was assigned to the York 
Corporation. The unit, as it has been finally devel- 
oped, requires a deck space of 5 ft 10 in. x 5 ft 10 in. 
and the dimension from the bottom of the base to 
the highest point, the top of the compressor, is only 
3 ft 5% in. The small amount of deck space required 
allows the machinery to be installed on the engine 
room floor. 

In order that each of the three manufacturers’ 
equipment be exactly alike as far as the shipyards’ 
installation problems were concerned, there were two 
other major parts of the design that had to be devel- 
oped. These were the control cabinets and the pip- 
ing and room equipment. The first of these was 
assigned to the General Electric Company and the 
second to the Carrier Corporation. The close co- 
operation between these three manufacturers and 
the naval architect has made possible the rapid and 
efficient development of the complete installation. 

It might be well to mention here that it is the 
Commission’s practice to require that the refrigera- 
tion equipment manufacturer design and supply all 
of the piping, including mains, pipe coils, valves. 
fittings, etc., in add'tion to the main machinery. All 
plans are checked by the naval architect and the 
Maritime Commission before fabrication is started. 

Some departures from the Commission’s previous 
practice were required in order that the unit be made 
as compact as possible. As mentioned above, the 
receivers on shipboard are usually mount- 
ed vertically. For this pre-assembled 
unit, however, it was necessary to arrange 
the receivers horizontally. If this had 
not been done, the unit would have been 
at least two feet higher and would have 
occupied additional valuable deck space. 
Too, the unit would have been harder 
to handle in shipment and wou!'d have 
required a heavy structural steel frame. 








The receivers have flat heads instead of the cus- 
tomary concave heads. The entire unit is supported 
by a pair of channels that are arranged with the 
flanges facing the outside of the assembly. Holes 


are cut in the web of the channels large enough for 
the receivers to pass through and the ends of the 
shells are in line with the outside edge of the flanges. 
The shells are welded to’ the channel webs to insure 





Fig. 11. Hold space served by the Carrier equipment 
shown in Fig. 10. Controls are mounted around the 
insulated stanchions. 


a structural base of adequate strength and rigidity. 
Several cross ties are provided between the channels 
so that the two compressors and their motors will 
have adequate support. The condensers are carried 
on straps attached to the tops of the channels. 

Another departure from previous practice is the 
arrangement of the refrigerant overboard dump line. 
Heretofore, this line has been kept tight only by the 
pressure relief valve. This has been generally satis- 
factory, but there have been some reports of the 
valves leaking and allowing a considerable amount 
of refrigerant to escape before the trouble was dis- 
covered. With Freon becoming increasingly more 
critical, it was obviously necessary to eliminate this 
condition so that the ship’s spare supply of refrig- 
erant would not be used up. It was finally decided 
to install a breaking disc in the overboard 
discharge line ahead of the relief valve. 
This disc is accurately calibrated at 300 
lb per sq in and its location serves to 
keep the pressure off the relief valve. 

In the desire to insure that the entire re- 
frigeration installation on the Victory Ship 
will be the best possible, there are several 
other features that have been incorporated 
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in the design. One is a refinement of 








the pressurestats that are mounted on each com- 
pressor. A high pressure lock-out device has been 
added to the conventional dual pressurestat. If the 
compressor shuts down because of high pressure, it 
will not start up again until a re-set button has been 
pressed. A long shut-down period will attract the 
attention of the crew and the cause of the high 
pressure operation will be determined and remedied. 

Another feature of this installation is the use of 
air coolers in the Dairy and Handling Rooms. On 
most ships these two spaces are cooled by pipe coils. 
In the Victory Ship Handling Room most of the 
available wall space is taken up by doors. Ceiling 
coils are to be avoided if possible, and so an air 
cooler has been provided. ‘The Dairy Room has 
been provided with an air cooler to increase avail- 
able space for storing supplies. 

The arrangement of machinery is such that both 
machines are on the lines to carry the load. One 
machine is piped to the Fruit and Vegetable, Dairy 
and Handling Rooms; and the other machine handles 
the Meat and Fish Rooms. Neither a scuttle butt 
nor an ice cuber is provided. Cooled drinking water 
is furnished by individual drinking water coolers, 
each of which is served by its own air cooled equip- 
ment. Ice is provided by the freezing units in each 
of the separate galley refrigerators. A reference to 
Fig. 9 will reveal that the two sets of equipment are 
cross connected in such a way that the entire load 
can be connected to either machine. 

Up to this point we have been concerned entirely 
with the equipment installed for use with the ship’s 
stores boxes. Some mention should be made of the 
installations used for the preservation of refrigerated 
cargo, although the details of this type of installation 
are not within the scope of this article. 

The equipment used in a cargo refrigeration instal- 
lation is quite similar to that used for ship’s stores. 
Air-cooled, reciprocating compressors have been used 
in most cargo installations, as shown in Fig. 10. One 
notable exception to this generality is the installation 
of centrifugal compressors on one group of ships 
that were designed to carry frozen meat. 

The Commission has built a comparatively small 
number of totally refrigerated ships, but has 
equipped a great many ships with four or more 
refrigerated hold spaces. One of these hold spaces 
will have a volume of from 25,000 to 
35,000 cubic feet before insulation and 
fittings are installed. A hold space may 
be all one large room, but is more usually 
divided into two or four equal rooms. 
Most of these systems have been designed 
to carry the refrigerated holds at any 
temperature from OF to 55F. In these 
installations, cooling is usually accom- 
plished by both wall and ceiling coils and 











Fig. 12. Engine room of “Blue Jacket” showing York 

compressor and turbine. Ship, a converted C-2 freighter, 

will transport frozen meats for Allied armies. This is 

said to be first use of centrifugal refrigeration on any 
cargo vessel. 


et 





Fig. 13. Converted freighter “Blue Jacket” has 35,000 
cu ft of refrigerated cargo space. 


air circulation is provided by a fan and duct system. 
The fan is seldom if ever used when the cargo is 
carried at a temperature of 25F or below. 

Some of the ships have been designed only for 
carrying bananas or other fresh fruit, 
and, of course, these systems do not re- 
quire holding temperatures below freez- 
ing. Most of these “banana” ships are 
provided with air cooling systems rather 
than pipe coils. Fig. 11 shows a cargo 
hold designed for carrying bananas. 
Cooled air is supplied from ducts located 
at each side of the room underneath the 
wood gratings. 
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ADR. Al; LAND; Chsinaac-o? the U.S. Mari- 
time Gemmission, recently annouiteed that the 
shipbuilding 1ftdystry of the United States had‘¢om- 
pleted 1,200 mercHaat vessels of 10,000 average ton- 
nage each, during the fst 8 months of 1943. This 


rate of 150 large ocean-gdvgg vessels per month, or, 


5 per day, is the fastest shipbuilding pace of any 
nation at any time, and ts almest unbelievable. One 
of the most important contributors to this shipbuild- 
ing miracle has been the se ie Steel Corp.., 
Ltd., with shipyards at Wilmington and Long Beach. 
Calif. Recipient of the Maritime Comntission “M” 
and gold star for excellence in performaitee, the 
Consolidated Steel Corp., Ltd, has concentratedson 
the production of U. S. Maritime Commission deluxe 
type C-I cargo and passenger vessels, besides build- 
ing hospital ships, troop transports, escort vessels, 
etc., as required by the exigencies of the war effort. 
All vessels which ply regular trade. routes in 
coastal, inter-coastal, or international shipping re- 
quire refrigeration facilities for carrying perishable 
foodstuffs needed for passengers and crews. In ad- 
dition, some ships have one or more holds provided 
with equipment for carrying refrigerated cargo. In 
general, refrigeration requirements for merchant 
vessels fall into the following classifications: 


1. Ships stores: 
(a) Cold storage compartments 
(b) Water cooling 
(c) Ice making 
2. Refrigerated cargo holds 
3. Self-contained refrigerators for galleys. 
pantries, etc. 


The first four C-1 vessels constructed during 1941 
by Consolidated Steel were equipped with one re- 
frigerated cargo hold as well as with ships stores 
refrigeration. Fig. 6 and Table 1 illustrate the gen- 


eral arrangement and refrigeration capacities pro- 
vided for ships stores. Similarly, Fig. 9 and Table 2 
give data covering the refrigerated cargo hold. In 
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REFRIGERATION 
BUILT BY 


By H. M. HENDRICKSON 
Assistant Branch Engineer, York Corporation 
Los Angeles, Calif. 


Table 2 note that, although the cargo compartments 


are designed for various products at different cold 
storage temperatures, they are all piped the same, 
with refrigeration capacities so that any or all com- 
partments can be maintained at the lowest cold 
storage temperature. This is to give the refrigera- 
tion flexibility so that any diversification of refriger- 
atedscargo may be accommodated. Since our en- 
trance into World War II, the refrigerated cargo has 
been discontinued on the C-1 vessels constructed at 
Consolidated Steel, and ships stores refrigeration 
only has been provided together with self-contained 
refrigerators for galleys, pantries, and so on. 





TABLE 1.—SHIPS STORES REFRIGERATION 
| 





CooLinc UNIT or 
EvAPORATOR 











oa TEMPERATURE - 
SPACE Bee ae OF " 
' | Custc | Seack, F LINEAL Sq Fr 
| FEEt ane Fr, 1 IN. | oF Pipe 
PIPE SURFACE 
i. | 2) eee ow 650 22 to 26 350 121 
Vegetables seeioers goo 35 to4o Fan Cooler Ris 
Dairy Products.. 175 32 to 40 125 43 
Fish Products .. 12 20 150 52 
Ice Storage ..... 12 20 125 43 
Thaw Room .... 610 45 to 50 150 52 
Insulation 


Insulation for the refrigerated compartments is 
largely glass wool batts having an insulating value 
approximately equivalent to corkboard of the same 
thickness. Glass wool and similar fireproof insulat- 
ing materials are largely used instead of corkboard 
because of increased fire danger from bombing in 
war times, the temporary shortage of corkboard, and 
the increased use of welding in present day ship- 
building. Some of the insulating materials which 
have been tested and approved for refrigerated 
compartments on ships by the Maritime Commis- 
sion are: 


Johns- Manville Bx-4M, 4 lb density. 
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DETAILS OF C-1 CARGO SHIPS 
CONSOLIDATED STEEL CORP. 


Shipyards of the Consolidated Steel Corp., at Wilmington and Long Beach, Calif.. 


fly the Maritime Commission “WM” and a gold star for excellence in perform. 


ance. Refrigeration practice at these yards is described by the author who is 


closely identified with the work in these yards which have concentrated on 


deluxe C-1 vessels as well as on transports, hospital. ships and escort vessels. 


Tuco Products, T'P2 Zerocel, 4 lb density. 

Eagle Picher, Eagle Felt M2, 4 lb density. 

Owens-Corning Fiberglas, Type PF Marine 
Insulation (with binder), 4 Ib density. 

Owens-Corning Fiberglas Marine Insulation 
(without binder), 4 lb density. 

Corkboard, however, is used on the C-1 vessels 
for insulating the floors as it will stand up well under 
heavy loadings. The corkboard is laid in hot asphalt 
in at least two layers with all joints staggered. Over 
the corkboard is poured a concrete floor at least 
1'% in. thick with reinforcing in the concrete of No. 
18 gauge heavy mesh expanded metal. A wearing 
surface of heavy duty asphalt mastic at least 1 in. 
thick forms the finished floor. At the junction of 
the deck and sidewalls, a 6 Ib sheet lead flashing 
18 in. wide is installed before the mastic floor is 
poured. The lead is flashed up the sidewalls 9 in., 
and extended out along the deck 9 in., with all joints 
well soldered. 

The thickness of the insulation depends upon the 
temperatures to be maintained. In all cases the in- 
sulation is installed in two or more layers with all 
joints staggered between layers. The insulation 
thicknesses used on shipboard are.somewhat heavier 
than generally used in land work for.the same re- 
frigerated space temperature. Structural ‘difficulties 


in ship construction generally make it necessary for 
steel stiffeners, braces, and deck beams to project 
into the insulation, thus reducing the overall insu- 
lating efficiency. Table 3 gives minimum insulation 
thicknesses (exclusive of sheathing, linings, etc.) for 
various cold storage temperatures, and is represent- 
ative of good marine practice. 

For refrigerated cargo compartments, the interior 
walls and ceilings are finished with two layers of 
% in. T & G spruce sheathing with two layers of 
waterproof building paper between the insulation 
and the first layer, and two additional layers of 
waterproof building paper between the two layers 
of sheathing. The exposed surface of the sheathing 
is painted with two coats of orange shellac. 

For ships stores compartments, the interior walls 
and ceilings are finished with one layer of 7% in. 
T & G spruce sheathing with two layers of water- 
proof building paper between the insulation and the 
sheathing. Then the sheathing is entirely covered 
with a No. 22 gauge galvanized sheet metal lining 
with all joints soldered. 

All exposed corners of refrigerated compartments, 
both internal and external, are fitted with 6 in. x 
6 in. No. 18 gauge galvanized sheet metal angles for 
rat proofing. All pipe lines or conduits entering the 
compartments are fitted with galvanized iron collars 








TABLE 2.—SHIPS CARGO. REFRIGERATION 


Gross VOLUME 
SPACE , 








Cusic FEET 
Pr@aem NGOS NGL ccc cc cacc cc ccossceecs 4,820 
Pe@mem BECUNS ING, 2 6 se kkc did ciees sence 4,820 
Precooled Fruits and Vegetables ........... 4,820 
Hot Fruit and Vegetables ................ “4,820 
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where the insulation is pierced. All openings in air 
ducts and machinery (such as ventilating holes 
motor end bells) are suitably covered with wire 
mesh screen. This rat proofing is required by U. S. 
Department of Health regulations. 

Wooden gratings of 2 in. x 2 in. or heavier ma- 
terial are fitted to the floors of all refrigerated com- 
ents, except where cargo is suspended. ‘The 
gratings arranged in panels for easy removal 
and permit aMgjrculation under the cargo, but can 
be removed for cl@ging when the cargo is unloaded. 

walls, cooling coiMducts, and other equipment 





























are tected from injum when stowing cargo by 
My ind in. or heavie& wooden cargo battens 


Battens in front of 
ions for servicing 


spaced on aBwyt 12 in. cente 
-ooling coils ar@&yn portable s 
cauls. 

AS. Maritime Cofynission specifications 
that Specified temperatt¥es be maintained in t 
refrigerated spaces with an Ybient temperature of 
100F. TheyNaurther provide that Wag insulation must 
pass the follogypg test for efficiency NWith all re- 
frigerating ma®Qinery shut down, doors Wosed and 
compartment emfy, the temperature rise kgm ghe 
minimum specified Qqmpartment temperature ‘Ma 
not exceed an average O 
of six hours with an ambiétemperature of 85F. 
This test is made after the spage or spaces have 
been brought down to the speciffeq temperatures 
with the refrigerating machinery opegaWNng, and held 
there for a 24-hour period. 


Load Calculations 


The design outside temperature is taken as TOQ 
for all refrigerated compartments. Outside temper- 
atures as high as 120F may be encountered on some 
trade routes, but refrigeration equipment is seldom 
designed for higher than 100F outside. However, 


equipment is selected to carry the design load with 
18 hours operation in each 24, so that a temporary 
overload can be carried with a longer operating 
period. 





Fig. 1. Three of the five York Freon-12 condensing units 
with marine-type motors and controls; condensers and 
receivers mounted on bulkhead. 





F per hour over a period - 





Fig. 2. Interior of meat compartment showing wall 
coils, shelving and meat rails. 


akage can be figured on the basis of 
the outside cOWapartment surface taken at 100F 
minimum temperatwe, and using a k value for the 
insulation correspon to the equivalent thickness 
of corkboard. For pra@wcal purposes the k value 
can be taken as 8 Btu pe per 24 hours per 
degree F temperature differe™ r inch of thick- 
This transmission factor allow for reasonable 
deffwencies in the insulation from interference with 
structtwal steel members of the ship prj 
the insulayon. Service loads and usage 
generally va i 
are seldom opened during a voyage except 
case of ships stgres. Opening of the latter, tooXis 
restricted to certakg short periods of the day durin 
the preparation of “peals. A service and product 
oad factor of 1 Btu peNgq ft of outside compartment 
sttace per degree F temerature difference per 24 
hoursNNg an amply safe alloWance for losses due to 
door op}nings, people, lights, ‘wad product cooling 
under th most severe service oSeurring on ship- 
board. HoWever, in the case of ships Sargo refriger- 
ation, there M sometimes a considerable jaternal 
load to be consideged, especially when hot or 
vegetables are loade%in the compartments. 


Refrigerating Machinery 


The old carbon dioxide ang ammonia refrigera- 
tion systems which were standard equipment for 
Navy and merchant vessels during World War I are 
now practically obsolete. Dichlotgdifluoromethane 
(Freon-12) refrigerant is now used\almost univer- 
sally on American ships for both the Navy and the 
merchant marine. Carbon dioxide equifynent is no 
longer used because of the high operating\pressures, 
requiring extra heavy piping and machinehy. Am- 
monia has not entirely disappeared as a refkigerant 
for cargo vessels, but its use is discouraged im\favor 
of Freon-12 which is a much safer refrigerant. 

All equipment must be furnished in accordartixe 
with the latest rules of the American Bureau of 

















Fig. 3. 
scuttle butt, with single wall coil and expansion valve 


Another view of thaw compartment showing 


Shipping, the Coast Guard (formerly the Bureau of 
Marine Inspection and Navigation), the American 
Institute of Electrical Engineers, the U. S. Maritime 
Commiss‘on, and U. S. Senate Report 184 of the 
75th Congress (First Session). Most of the regula- 
tions are primarily concerned with the testing of 
equipment and the requirements for spare parts. 
Senate Report 184, dealing with the safety of ships, 
covers insulating materials and also requires that 
each refrigerating system be provided with an 
emergency overboard discharge connection. 
Compressors and Pumps.—The refrigerating ma- 
chinery for the C-1 vessels built by Consolidated 
Steel is all of the Freon-12 type. The compressors 
are vertical, air-cooled, multi-cylinder, single-acting, 
marine-type with refrigerant suction return entering 
the cylinders direct. Lubrication is splash on smaller 
sizes, but usually forced feed is used on the larger 
sized compressors. Compressor drive is through 
V-belts with grooved flywheel and motor pulley. 
_ Sub-base for compressor and motor is cast iron or 
‘\structural steel. Compressors are complete with 
trap, suction and discharge stop valves, safety 





is a momentary=«gll of the vessel of 20° or a per- 
manent list of 15° tOsgither side, and a permanent 
inclination of 5° fore and aft. Since a ship rolls 
three or four times as often &sit pitches, all rotating 
machinery is installed with shaft.axes fore and aft 
wherever possible, to minimize bearifig.wear caused 
.by gyroscopic action. For ships stores refrigeration, 
npressor capacity is based on about —5F suttion 
tempegature with approximately 21,750 cubic inches, 
displacen and 2.5 brake horsepower per ton of 
refrigeration. ships cargo refrigeration, suction — 
temperatures are about as listed in Table 2 with 
displacement per ton Titeceasing to about 31,100 
cubic inches and brake horsepewer to about 3.2 at 
—15F suction temperature. The'condensing tem- 
perature at which compressors and condensers are 
rated is 105F with 88F sea water ‘fer_ condensing. 
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Fig. 4. Space on main deck before installation of cold 
storage room insulation. Refrigerator drain installed. 


The sea water is circulated through the condenser 
at a rate of 5 gpm per ton refrigeration. 





TABLE 3.—THICKNESS OF INSULATION 





COMPARTMENT TEMPERATURE—F INSULATION THICKNESS, IN. 





° I 
15 
30 

45 to 55 
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Condenser water is supplied by a separate con- 
denser circulating pump with standby service also 
provided from the ship’s flushing or fire main. Auto- 
matic water regulator valves are provided to con- 
trol the amount of cooling water to the condensers, 
and the pump controls are usually interlocked with 
the compressor controls so that both units operate 
simultaneously. Condenser pumps are single-stage 
centrifugal type of all-bronze construction to with- 
stand the ravages of salt water operation. 

Motors and Starters——Electric power on C-1l 
vessels is 230 volts D.C., and all motors for refriger- 
ating equipment are direct current designed espe- 
cially for marine service. Compressor motors are 
either compound or shunt stabilized (light com- 
pounded) type. Pump, fan and miscellaneous mo- 
tors are usually shunt wound. Motors are drip-proof, 
ball-bearing, and are provided with rat-proof guards 
on openings. For engine room and other hot loca- 
tions, motors are rated at 40C (104F) temperature 
rise above a 50C (122F) ambient temperature. For 
above deck and other cool locations, motors are 
rated at 50C (122F) temperature rise above a 40C 
(104F) ambient. Installed compressor horsepower 
per ton refrigeration runs from 3 to 4, depending 
upon the suction temperature. 


“s.Motor starters are drip-proof, magnetic, marine- 


typewith overload and undervoltage protection. The 
compressex_and condenser pump motors, when auto- 
matic in operatign, are provided with starters having 
special low voltage protection relays, and require 














manual resetting to start up after a power failure. 
This is necessary because of limited generator capa- 
city on shipboard so that all motors will not go on 
the line simultaneously when power is resumed after 
a breakdown. 

Condensers.-—Condensers are horizontal, marine- 
type, shell and tube construction for operation with 
88Fesea water with velocity in the water passes not 
to exceed feet per second. A minimum condensing 
surface of 15 square feet per ton is provided. ‘Two 
types of condenser“¢onstruction have been used as 
shown in detail in Table 4. ‘The brass shell con- 
struction with cupro-nickek tubes and tube sheets is 
preferred, ‘but the steel shell\construction with brass 
tubes and tube sheets has been approved by the 
Maritime Commission as an acceptable substitute 
in ‘view of material shortages during the war emer- 
gency, 

Recewers.—Freon-12 liquid receivers are black 
seamless steel pipe, specification S- 18, of welded 
construction complete with liquid sumps, liquid level 
indicators or bull’s-eyes, and inlet and outlet valves. 
Liquid outlet line is provided with dehydrator and 
strainer to prevent moisture, rust and scale from 
getting into the pipingssystem. The piping is copper 


tubing with the exceptiomof the evaporator coils in. 


the ice tank, scuttle butt and-refrigerated compart- 
ments. Receivers must be designed with sufficient 
storage capacity to take care of refrigerant surges 
during load changes and defrosting periods. If re- 
ceivers are too small, the refrigerant will back up 
into the condenser during such periods, thus reduc- 
ing the effective condensing surface and causing the 
compressors to cycle on high head pressure. Systems 
having large pipe coil evaporators require compara- 
tively large receivers as compared with systems 
using fan coolers with comparatively small volume 
in the evaporator coils. 

Evaporators.—Direct - expansion Freon-12 coils 
for refrigerated compartments are constructed of 
1 in. or 1% in. standard-weight steel pipe, electri- 
cally welded into continuous lengths, and galvanized 
outside only after fabrication. For ships stores, Mari- 
time Commission specifications require a minimum 
for most compartments of | sq ft of pipe surface to 
each 6.5 cu ft of gross volume. The gross volume is 
measured inside the compartment from face to face 
of the insulation. For cargo holds, the specifications 
usually require 1 lineal ft of 1% in. pipe to each 
2 cu ft of gross volume. This is equivalent to 1 sq 
ft of pipe surface to each 4.6 cu ft of gross volume. 





Fig. 5. Part of lower engine room showing the two 
Westco condenser water pumps with marine-type mo- 
tors and controls. 


Vegetable refrigerators for ships stores are pro- 
vided with forced air coolers with copper finned 
cooling coil complete with fan, fan motor, and suc- 
tion pressure regulator va've. Similar, but larger 
fan coolers are often specified for cargo refrigeration 
where temperatures below 25F are not required. In 
all cases the evaporator coils are of seamless copper 
tubing with copper fins, tinned after fabrication. 
Total cooling surface (prime + secondary or finned 
surface) 1s required to be approximately 1 sq ft per 
6.5 cu ft of gross compartment volume. The fan 
capacity is such as to provide a 1-minute air change 
in the compartment, and speed reduction down ‘to 
50% is provided. Cargo holds are also provided 
with facilities for admitting fresh air and expelling 


foul air. Outside air fan capacity sufficient for 3 


changes of fresh air per hour, based on gross com- 
partment volume, is required. 

Scuttle Butt (Drinking Water Cooler)—On the 
C-1 vessels, the scuttle butt has a storage capacity 
of 40 gallons, and a cooling capacity at.the drinking 
water fountains connected thereto of 5 gallons per 
hour through a range of 30F. The scuttle butt is a 
galvanized steel tank completely insulated, and 
equipped with galvanized outside only steel pipe 
cooling coil, automatic refrigerant controls, valves 
and fittings. 

Ice Making.—The ice making tank on the C-1 
vessels is of special marine design and has a capacity 
to freeze 150 lb of ice each 24 hours. The complete 
unit includes galvanized steel brine tank, galvanized 





TABLE 4.—CONDENSER CONSTRUCTION 











Part PREFERRED CONSTRUCTION ALTERNATE CONSTRUCTION 
So Seamless or Welded Brass or Copper Black Seamless Steel, Spec. S-18 
BWBES coccescue --- 4 in. O.D. No. 18 Gauge, 70-30 Cupro-nickel ¥% in. O.C. No. 18 Gauge Admiralty Metal 
Tube Sheets ....... 1% in. thick Cupro-nickel 1% in. thick Muntz Metal 
Tube Supports ..... % in. thick Brass % in. thick Brass 
Water Heads ...... Heavy cast iron metalayed with red brass and painted Heavy cast iron metalayed with red brass and painted 


with bitumastic paint on water side 


with bitumastic paint on water side 





64 


‘iil 


NOVEMBER, 1943, HEATING AND VENTILATING 


































































































































































outside only steel pipe cooling coil, three > 
25 lb galvanized ice cans, corkboard in- S 
, . . _s Fr. 64.~-~ Ss 
sulation with steel outer casing, auto- VEEL © 
matic controls, valves and connections. Oe : , . — an a. 
The freezing tank is provided with a \ f ¥ ‘tie _ | li— — I, 
gasketed cover, and in addition each ice sap ia as aE onerr| i tier atl 
can is provided with a cover, to prevent Ceiling Coils" Approx. i | lover Wall Coils|. Y) 
spilling of brine or water due to rolling ™ \ | janine i VILV } 
or pitching of the vessel. In figuring Poverial Cots | (pez ieee Kane Carts 
the refrigeration load for ice making for Ae 3 ; 
a small tank of this nature, it is good % ——] Fan Room 
practice to allow 2 tons of refrigeration Ass | 
capacity per ton of ice making. This Zia | a“ 
figure allows for normal losses and a | 14 f 8 
: . ; ; Z2ZZL. \ 35 
fairly high temperature of water to the a7 S 20 
ice cans. The refrigeration load for the s ; 7 a | | WAS 
150 Ib ice maker would be figured as pe 1); . | ~ 
any S71 N93 WAS 
150 Ib ice  & HATCH | #8 
follows: x 2 tons refrig- A_|| Fan Room — - 4 
2,000 Ib per ton R— -—__ IS 
F . ? (hikitiLdl. LLL LITE /D 
eration per ton ice making = 0.15 tons ‘| Fan Roomh—- VA 
refrigeration. g 
‘ en we /) AIA | 
For compressor capacity: Y i 
0.15 tons x 24 hr V _—- ETE a 5 / ff 
-y —— = ().20 tons. Z ic cree = eames aati | 
ir Operation Z __.—+ Frozen Meat #1 
a _—" cael y) i, emp. ble Wall Coils 
Piping, Controls and Accessories. — Z La sayprin. 6200 Fh “IW if 
Interconnecting piping between the va- VA A 
rious pieces of refrigerating equipment eos 
is of type K_ seamless, hard-drawn, ae 





copper tubing with all joints silver sol- 
dered. Fittings are of solder type, either 
of brass or copper. ‘Tubing is bent 
wherever possible to eliminate elbows 
and reduce the number of soldered 
joints. Freon-12) valves are usually 
solder-type brass. either packless or else 
packed and provided with seal caps. 
Steel valves of the packed type with 
seal caps and screwed pipe connections 
are also used. ‘Vhe latter are fitted with 
brass adapters when soldering to the 
copper lines. All automatic control 
valves, dehydrators, etc., are provided 





Fig. 7. Forward bulkhead in vegetable compartment showing ex- 
: ; ; pansion valve assemblies and thermostats; suction pressure regu- 
with three valve bypasses to permit of lator assembly for vegetable room. 


continued manual operation when con- 
trols are inoperative. 


Automatic controls consist.essentially of high and temperature scales, are provided for each compres- 
' low pressure cutout switches fer the compressors, sor. 

water regulator valve for the condensers, suction Instructions —Complete operating manuals, at 
pressure regulators for fan coolers, thermostats and least two per vessel, are provided covering the prop- 
liquid line solenoid valves for each evaporator,.and er care and maintenance of the refrigerating equip- 
thermal expansion valve or valves (with hand ex- ment. These instructions include cuts of all ma- 
pansion valve in bypass) for each evaporator coil. chinery and controls, spare parts lists, schematic 
Thermometers are provided in the inlet and outlet piping and control diagrams, and general layout 
water lines at the condenser. Also mercury-actuated, drawings for carrying aboard ship at all times. 
remote-bulb, dial thermometers are provided for Spares.—Where a number of identical refrigerat- 
each ships stores compartment. For cargo holds, ing wnits are used, as with ships cargo refrigeration, 
electric resistance thermometers are provided with one extra_unit including compressor, condenser and 
remote bulbs in each compartment. High pressure receiver is preyided as a spare. The spare unit is 
and low pressure Freon-12 gauges, with pressure and interconnected with the piping of the other units so 





oases 
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that it can be used on any system in case of a break- 
down. For ships stores refrigeration, where only 
one compressor is used, a complete set of spare parts 
for the compressor is provided. In addition, numer- 
ous other spare parts and tools are also carried on 
each vessel. 

Equipment for Ships Stores Refrigeration—The 
refrigeration equipment for ships stores on each of 
the C-1 vessels built by Consolidated Steel includes 
wall coils for all cold storage compartments, except 
the vegetable compartment which is provided with 
a York fan cooler (See ‘Table 1 and Figure 6.). Ice 
making and water cooling facilities include a 150-Ib 
bulk ice maker having 60 lineal feet of 1 in. cooling 
coil, and a 40-gallon scuttle butt having 43 lineal 
feet of 1 in. cooling coil. A 5-hp York marine-type 
Freon-12 condensing unit, complete with condenser 
and receiver, provides the refrigerating effect. This 
unit is rated at 1.5 tons refrigeration with —5F suc- 
tion temperature and 105F for condensing. 

Equipment for Ships Cargo Refrigeration —The 
four C-1 vessels built by Consolidated Steel with 
refrigerated cargo space (See Table 2 and Figure 9.) 
were equipped with 114 in. pipe coils on walls and 


ceilingSa Each cargo hold was divided into 4 sepa-, 


rate compartments, and the pipe coils in each com- 
partment wer@sdivided into 3 circuits each with 
separate thermal expansion valves (about 800 ft of 
1'4 in. pipe per expaysion valve). Each compart- 
ment was also prowaded with a recirculating and a 
fresh air fan. Sheet'wnetal ducts were provided 
around each compartmentsso that the recirculated 
air could be blown down ovetthe wall coils only. 











Fig. 8. Bulkhead at inside passageway adja- 
cent to refrigerated compartments showing 
solenoid valve assemblies and electric wiring. 
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Fig. 9. Ships store refrigeration at main deck level. 


Wooden baffles were installed in front of the wall 
coils to.form a passage for the circulated air and to 
further aet as cargo battens. When carrying frozen 
cargo, all the coils and the recirculating fans are 
used. When ‘carrying cargo at temperatures above 
freezing, the céiling coils are shut off. The fresh air 
fans are normally used with high temperature 
cargo, but are shit off when cargo is held at very 
low temperatures. AJ] compartments were provided 
with hot gas defrosting. 

Each of the four reffigerated compartments was 
provided with a 10-hp Yerk marine-type Freon-12 
condensing unit, complete \with condenser and_re- 
ceiver. A fifth condensing unit of identical size and 
capacity was provided as a spare. Fach condensing 
unit had a capacity of 2.1 tons ré@frigeration at —15F 
suction temperature and 105F forscondensing. 
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Wood as a Fuel for Conservation 


By T. W. REYNOLDS 


HE writer, possessing a plentiful source of wood 

and as much energy and curiosity, together with 
a substantial shortage of oil, burned wood in his 
round oil-burning steam boiler for two months last 
fall and learned some things about wood fuel from 
experience and subsequent research as to the efforts 
of others. 

Critical materials required for the change-over 
were few—merely three discarded grate bars from 
a dump. These were cemented at the ends to hold 
stationary on top of the refractories, and the job was 
then completed by the removal of a couple of re- 
fractories from in front of the ash-pit door. Some- 
what later it was found that still better results could 
be obtained by eliminating the grate bars altogether, 
building the fire on the ash-pit floor and admitting 
the air only through the damper on the firing door. 
This method gave more storage capacity as well as 
more combustion space, a particular requirement 
with wood, and particularly so with green wood. It 
also gave more burning space, thus preventing the 
long flame and the intense heat from the wood from 
being wasted through the smoke pipe; thus the wood 
then did not need to be piled so high. Obviously 
there are still other advantages, such as obtaining 
radiant heat from the refractories, and the main- 
tenance of higher ignition temperatures because of 
the refractories. 


More Burning Space Required 


If desired, the ash-pit floor of a boiler can easily 
be covered with a loosely laid temporary layer of 
firebrick, and if the boiler was formerly fired with 
coal the ash-pit enclosure may also be protected by 


The accompanying article, published in the interest 
of fuel conservation, is reminiscent of the days of 
Washington, the spinning wheel and the candle, 
when coal was a novelty and oil was used as a 
cure for rheumatism. However, today each couple 
of tons of hardwood burned will save the trans- 
portation of a ton of coal which, when burned in 
industry, will produce about one ton of steel in a 
warship or tank. Approximately one-third of the 
total railroad traffic is taken up in the transportation 
of coal — transportation vitally needed for troops 
and war materials—and there is no available steel 
left for the building of additional locomotives and 
coal cars. 


firebrick. For the same heat effect as coal, wood re- 
quires approximately two-thirds more of burning 
space and one-third more of grate surface, so that a 
larger stove, boiler or furnace would be required at 
maximum load, except that at such times heat re- 
quirements can be met, either by maintaining a 
hotter fire and higher stack temperature, by mixing 
with the wood an amount of coal or coke as re- 
quiredt, or by the maintenance of the fire on the 
ash-pit floor. 

The real problem with wood is to hold down the 
rate of combustion which is high because the wood 
fuel offers very little resistance to the passage of air 
and the draft is also increased due to the higher 
stack temperature, particularly so with dry wood; 





yApproximately 60% with dry wood, 70% with green wood, 
depending on how well the wood is seasoned. 
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Fig. 1. (Left) A heat transmitting hood over a 


shallow fireplace. Fig. 


place to take outdoor air for room heating and provide 
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2. (Right) Arrangement of fire- 
makeup air to fire. 


67 








therefore, to avoid fuel waste and frequent atten- 
tion to fire, the smoke-pipe check damper must be 
closed to about the point where smoke backs out the 
firing door, while only about twenty per cent of the 
air should be admitted through the ash-pit door, 
the balance through slots in the firing door. This 
holds down the rate at which combustible gases are 
released, and also admits enough oxygen over the 
fire to consume the high gas content released from 
the wood before the gases escape out of the chimney. 

Some people can quickly make a dub out of any 
fire. You have to burn wood for some time and be 
observant before you can really make a quick fire, a 
good fire, and a lasting one. Holding a fire, particu- 
larly overnight, requires more fuel, large pieces of 
heaviest hardwood such as oak, and a good throt- 
tling of draft dampers. When a hot fire is desired 
the sticks should be closely spaced so that the heat 
radiated from each piece helps in driving off the 
moisture. Because the air spaces in coal grates are 
more than required with wood, and also because 
there is less ash than with coal, it is necessary to 
restrict the amount of grate openings by allowing 
ashes to accumulate on the grates or by covering 
over about 60% of the grate with sheet metal, per- 
forated if desired. 

Moisture in wood must, of course, be raised to the 
boiling point, evaporated and then superheated to 
the flue gas temperature, and therefore serves no 
useful purpose. The amount of moisture in wood is 
from 15 to 20% for dry wood, and usually from 25 
to 45% for green wood, though in cottonwood or 
willow it may even be as high as 60 per cent. Season- 
ing of wood is then desirable. For example, a 
cord of shagbark hickory weighs 800 lb more than 
when air dried and this additional weight, mainly 
one of moisture, reduces the heat value, in this case 
about one-sixth. On the other hand, there are some 
woods such as gray birch and aspen which burn too 
rapidly when well seasoned. 


Causes of Creosote Deposits 


Acetic and pyroligneous acid given off by slowly 
burning wood combines with water or moisture to 
form creosote. A strong draft and a hot fire will 
carry this out of the chimney outlet, but a chimney 
in an outside wall (particularly so if well exposed 
or in a cold climate) will condense the vapors into 
creosote before the vapors escape, though not neces- 
sarily so if the chimney is well lined and constructed 
with a minimum of two bricks in thickness. 

To prevent creosote deposits, green wood should 
not be used for starting a fire or for a slow fire, a 
small hot fire being better than a large fire which 
smolders. Hot water boilers with water temperatures 
below 160F also cause creosote to form and such 
boilers must therefore be frequently cleaned. In- 
sulating a smoke pipe will help in reducing creosote 
formations and thereby prolong the life of the smoke- 
pipe. Softwoods containing considerable amounts of 
pitch, smoke to the extent that heavy deposits of 
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soot are formed in the chimney, though such woods 
do no harm when burned in a fireplace, and are ex- 
cellent for such use as they quickly ignite and burn 
like a strong oil burner flame. Soot is also formed 
by insufficient air or dry air not properly mixed with 
the gases. 


Quick Seasoning of Wood 


A fire of dry wood is much easier to kindle and 
regulate than one of green wood, therefore some 
seasoning is preferable to none at all. In three 








—— 























Fig. 3. New-type saw, convenient and speedy for fell- 
ing trees and a splitting maul for splitting cordwood 
and driving wedges. 


months of fairly dry weather, seasoning from newly 
cut green wood will be 50% complete (with a heat 
value equal to 90% of fully seasoned wood), pro- 
viding that the sticks are separated by criss-crossing 
for free air circulation. Full seasoning may take 
anywhere from 6 to 12 months, depending upon the 
amount of moisture originally in the kind of wood in 
question and how much there is of humidity in the 
surrounding air and the exposure to sun, winds, 
rain, snow and deposits of falling leaves. The wood 
should not rest directly upon the ground, top pieces 
should be closely spaced and slanted to shed rain, or 
otherwise covered over to prevent the passage of 
rain to wood below. Drying is also accelerated by 
splitting of the pieces, and by leaving new cut trees 
to lie where they are for a few weeks in summer 
during which time moisture will be drawn from the 
trees by way of the leaves. Some kinds of trees con- 
tain so little moisture that not much in the way of 
drying is necessary; for example, such trees as ash 
(except for black ash), beech, hickory (pignut and 
shagbark), black locust and spruce. 


Heat Value of Wood 


About two pounds of most woods (when thor- 
oughly air-dried) have the same heat value as one 
pound of coal, particularly so for the hardwoods. 
Woods containing oils or resins (usually 15%) as in 
long-leaf pine increase the heat value as the resin 
itself has double the heat value of wood, and the 
bark of birch, Douglas fir, shagbark hickory and 
Ponderosa pine has a heat value greater than that 
of the wood, but the bark of cedars has very little 
heat value, as it is high in ash residue. 

Oily and resinous woods and most softwoods are 
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TABLE 1.—EQUIVALENT CORDS OF WOOD PER 
SHORT TON OF ANTHRACITE}. 


(Number of cords required to equal the heat value of a 
ton of coal. A cord 4x4x8 ft is assumed to contain 80 
cu ft of solid wood, with 15 to 20% moisture by actual 





weight). 
1 Corp 1.5 Corps 2 Corps 
Hickory Shortleaf pine “Cedar” 
Oak Sweetgum (redgum) Redwood 
Beech Douglas fir Poplar 
Sweet birch Sycamore Catalpa 
Hard maple Soft maple Cypress 
Rock elm Slippery elm Basswood 


Locust Black cherry Spruce 
Longleaf pine Tamarack White pine 


*From Farmer's Bulletin 1912, U. S. Department of Agriculture. 





consumed rapidly, and therefore because of this and 
their lower heat value should be used mainly for 
kindling; whereas oak and hickory burn slowly with 
a steady heat, and of course the heavier any hard- 
wood is the slower it burns. 

Table 1 classifies woods by number of cords re- 
quired to equal the heat value of one short ton of 
anthracite; Table 2 lists the approximate weight and 
heating value per cord of different woods green and 
dry. It will be noted from the tables that the heat 
value of wood is more or less proportional to its air 
dry weight; therefore the most economical kind of 
wood for the purchaser to buy is usually one with 
the highest weight per cord. There are some excep- 
tions to this rule, for highly resinous woods have 
more heat value per ton, and there are other consid- 
erations such as price, quickness and uniformity in 
heating and rapidity and completeness of combus- 
tion. Every endeavor should be made to obtain as 
much volume of wood per cord as possible by spe- 
cifving sticks unsplit, straight, large in cross-section 
and short length, as then the sticks can be piled 
more closely together; further, the wood should be 
seasoned, as it shrinks about 8% in seasoning. 


Measuring a Cord of Wood 


A cord of stacked wood 4x4x8 ft, or otherwise 
piled so as to occupy a space of 128 cu ft, is assumed 
to contain 80 cu ft of solid wood, though much de- 
pends upon the dimensions and shapes of the sticks 
and how carefully they are piled.* Actually the 
solid wood content of a cord may vary from 65 cu ft 
for small irregular sticks up to 90 cu ft for large 
straight sticks. In some places wood is sold in 
lengths of 12, 16, or 24 in. Three runs of 16 in. will 
contain more wood than one pile of wood in 4 ft 
lengths; for example, one cord of 4 ft wood when 
sawed into 16 in. lengths will only occupy a space 
of 100 cu ft when stacked. This same wood thrown 
into a wagon for delivery will occupy about 160 
cu ft and in some localities wood is delivered in a 
wagon of such size as is presumed to contain an 
amount of split wood equal to the solid wood cord 
content of the wood before splitting. In still other 


*For example, round wood of small diameter has less of solid 
wood than split wood of equal length. . 
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places wood may be sold by the basket in an amount 
equal to a heaped bushel, or by a basket dimensioned 
as prescribed by law for the particular state in 
question. 

Fuel wood is usually classified as hardwood or 
softwood, green, partly seasoned, or well seasoned, 
or as mill ends. The last mentioned wood is a soft- 
wood used for kindling and sold by the truckload, as 
it cannot, of course, be stacked for cords. Hard- 
woods, as most people know, come from broad leaved 
trees, and softwoods from trees with needle-like 
leaves. 

The State of Connecticut specifies three classes of 
wood with two grades each, all to be clean, straight. 
uniform in size, free from rot and holes and duly 
seasoned. Irrespective of grade, specifications for 
the wood pieces are as follows: Fireplace wood, 4 
to 8 in. diameter with over 5 in. split; furnace wood, 
4 to 8 in. diameter with over 8 in. diameter split; 
and range wood, 2 to 4 in. diameter with over 4 in. 
split. 


Fireplace Wood 


Woods such as chestnut, butternut, tamarack, 
spruce and hemlock are not desirable for use in fire- 
places due to snapping and throwing off of sparks. 
Other woods, black oak and elm for example, con- 
tain so much moisture that drying is unequal, so 
that they hiss with the discharge of steam, and do 
not burn very well or give off much of heat. 

A shallow fireplace throws out more heat than a 
deep one for the same amount of fire, but a deep fire 
contains a larger fire and bigger wood; furthermore, 
the larger pieces of wood burn much longer. require 
less labor and contain more of solid wood content 
per cord. 

A fireplace is the cause of about five times as 
much air as is required by good ventilation, provides 
only about one-third as much heating as an ordi- 
nary stove, and takes about ten times as much wood 
as required by the stove. A fireplace may be altered 
so that cold infiltrations of outdoor air into the vari- 
ous rooms and the passage of such air over occupants 
as the air is drawn to the fireplace, will be prevented 





TABLE 2.—APPROXIMATE WEIGHT AND HEATING 
VALUE PER CORD OF WOOD* 








AVAILABLE Heart, 





SPECIES WEIGHT, LB. MILLIon Bru 
GREEN ArrR-Dry GrEEN ArrR-Dry 
AQ. ceewassusacseana 3,840 3,440 16.5 20.0 
FISIIIE oo 5. 5: tHe ctnes ecee 35440 2,160 10.3 12.5 
Beech, American ..... - 4,320 3,760 17.3 21.8 
Birch, yellow ...... ees 4, 560 3.680 17.3 21.3 
Elm, American ........ 4,320 2,960 14.3 17.2 
Hickory, shagbark ..... 5,040 4,240 20.7 24.6 
Maple, red .....cccces 4,000 3.200 15.0 18.6 
Maple, sugar ......... 4,480 3.680 18.4 21.3 
CN TOS kc cccieeciera 5,120 3,680 17.9 21.3 
Oak, WHNG!...c6cccede 5.040 3,920 19.2 re oy 
Pine, eastern white .... 2,880 2,080 12.1 13.3 


*From data of the Forest Products Laboratory. In this table a 
cord is 80 cu ft of solid wood; air-dry means with 20% moisture 
in terms of oven-dry weight, or 16.7% in terms of total air-dry 
weight. 
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by admitting such make-up air directly from out- 
doors from the rear of the fireplace to a sheet metal 
duct discharging the air as heated to the room, some- 
what as shown in the sketch, Fig. 2. Such a flue may 
even be extended to a second-floor fireplace and the 
air delivery of the duct increased due to the greater 
draft head. 

The incoming air is in this way sometimes heated 
well above 200F and enough so to provide the 
equivalent of a 30 sq ft steam radiator, or enough 
to heat a room having a volume of 2700 cu ft when 
outdoor temperatures are down close to freezing. 
Ducts may even be extended so as to heat an ad- 
joining room, or a bed-room directly above the fire- 
place room, particularly so if a fan is used so as to 
increase both the amount of heat and the positive- 
ness of the air flow. A second-floor fireplace if used 
should be somewhat smaller than one on the first 
floor, due to the lesser height of flue. 

Still another method of getting more heat from 
a fireplace out into the room, rather than up the 
flue, is shown in Fig. 1, wherein a copper hood trans- 
mits heat to the room from the shallow fireplace. 
Incidental to this thought, any fireplace with a large 


amount of masonry sufrace showing to the room will . 


provide quite some panel heating effect to the room, 
once the fire has been maintained for say four or 
five hours, and will continue to transmit the heat to 
the room as stored up in the masonry for many 
hours after the fire has gone out. The heat trans- 
mitted from the masonry front is radiant and con- 
vected heat serving to heat the room rather than 
the flue. It is often the main source of heat from 
the fireplace due to the fact that the fine mesh of 
a good sparkproof fireplace screen intercepts the 
radiant heat rays from the fire as they strike the 
screen at various angles, and as a consequence but 
little of the heat rays find their way through the 
mesh to the room. 

When a fire is out to the extent that only hot 
ashes remain and it no longer smokes, the fireplace 
damper may be closed so that none of the heat from 
the hot ashes and brick lining or from the room is 
wasted up the flue, but instead is given up to the 
room. 


Selection of Wood 


One cord of hardwood can be cut, split and 
stacked in one day by a good ax man, but it will 
take three days for the beginner to do the same 
work. The lone ax man will find the saw and split- 
ting maul shown in Fig. 3 most useful for felling 
and cutting of trees up to 10 inches in diameter. 
The frame of the saw is hollow and holds the blade 
under considerable tension. It is a light saw, easy on 
the hands, one that does not bind or chatter. 

Where one has his choice he will select oak, maple 
and hickory for most heat with least labor, less 
smoke and longer fire and again for least labor he 
will fell those trees which are without knots or 
twisted grain, and only trees in sizes from twelve to 
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twenty inches in diameter. If cottonwood is cut, it 
should be split while still green, at which time less 
labor is required. 

In the interests of conservation, one should cut 
poor trees (preferably of hardwood), improve the 
dense wood-lot by thinning out of the crooked trees 
as well as the slower growing trees crowded by 
others. Dead trees, or trees already down, should be 
first selected, as should also trees injured by fire, 
diseased or insect infested trees, or those known as 
trees prone to disease. Obviously, trees that provide 
shade or a windbreak for the house should not be cut. 


Advantages and Disadvantages 


Wood has its advantages and disadvantages. It is 
hard and bulky and particularly heavy when green. 
Though the heat value of wood is in line with other 
fuels when burned efficiently in modern equipment, 
it is rather low in comparison with other fuels for 
the transportation space required. Hauling by motor 
truck over 20 miles seldom pays. 

Wood readily ignites and at lower temperatures 
than coal, can be kept burning with less of fire, and 
can be made to die out quicker than can a coal fire 
so that overheating can be avoided. Spring and fall, 
morning and evening, a quick fire of short duration 
can easily be made and fed, and this use of wood 
for a short space of time makes it a more efficient 
fuel than coal continuously burned. 

Wood is a good emergency fuel, a clean fuel to 
handle and to burn. It gives but little ash to handle, 
and what ash there is has value as a fertilizer. A 
cord of hardwood will in burning reduce to 60 |b of 
ash compared to about 250 |b of dusty ash from 
hard coal. 

Mill waste from lumber mills, pulp and paper 
mills is often used as a fuel by reducing such waste 
to mere chips and splinters by a machine called a 
hog, hence the name hogged fuel, and this fuel is 
burned in combination with sawdust and shavings 
in mills and power plants with efficiencies as high as 
75%. Automatic stoking of sawdust or other waste- 
wood is sometimes combined with pulverized coal 
and sawdust is also burned in domestic heating fur- 
naces in Maine and throughout the northwesterly 
part of the United States. Sawdust and wood-waste 
briquets are the cleanest of all fuels, readily ignite 
without kindling, contain very little moisture and 
ash, take but little storage space, have higher heat 
value per pound than wood, require but little draft, 
and burn free of smoke. 

The Banner Yarn Dyeing Corporation of Brook- 
lyn, N. Y., is now installing in its plant a sawdust 
stoker or device for feeding sawdust as secured from 
processing plants in that city. It is estimated that 
the annual consumption of coal will be reduced from 
6666 tons to about one-third of this amount. The 
stoker, as furnished and installed by Allington & 
Curtiss Mfg. Co., Saginaw, Mich., requires in all 
12 tons of metal. The sawdust will be burnt in 
suspension. 
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Hotel's Fuel Conserved by Application 
of New Air Eliminating Devices 


By T. F. J. MOFFETT 


HIE current fuel emergency which demands 

fuel economy in all buildings has brought about 
many heating plant surveys and resulting recom- 
mendations to point the way to sound improvements. 
Such studies often bring about orders for needed 
equipment or alterations, although in most cases the 
same remedies might well have been decided upon 
a long time back. The fact that deficient heating 
systems exist in so many instances is something for 
the heating engineer and contractor to think about. 
In large measure the defects exist because engineers 
and contractors have overlooked one of their best 
markets. 

In an Eastern city a 12-story hotel having a 200- 
ft front and a 7-story rear wing is perhaps a fair 
example of what heating system surveys will turn 
up. The owners report that during recent years the 
heating plant was never entirely satisfactory. Under 
a restricted oil supply and eventually an order to 
convert to coal, the owners determined to have the 
installation examined by a qualified engineer. As a 
result there will be some expenditures this fall for 
much needed equipment. It is not overstating the 
case to assert that there will be sufficient fuel econ- 
omy to pay for all the improvements; it may be 
fairly claimed for good measure that the plant will 
render greater satisfaction during the coming heating 
seasons and will be much easier to operate. 

It is axiomatic that trouble-shooting very often 
results in a solution by providing rather simple rem- 
edies. In the case of this hotel it was largely a 
matter of getting air out of the system and facili- 
tating the drainage of condensation. The change 
meant removing a long range of old water seals made 
of simple piping and installing a considerable num- 
ber of float-controlled drip traps which would be 
relatively unaffected by varying boiler pressures. 
Most of the drip traps will have thermostatic vent 
outlets intended to clear air out of lagging pockets 
and at the same time the ends of mains and the tops 
of steam risers will be supplied with quick vent air 
valves having liberal discharge ports. Careful study 
was made of the complex basement piping system to 
observe where extra bleeder connections would serve 
a good purpose by helping to clear water out of the 
lines. All bleeder connections are also trapped, for 
the return piping drains into an open receiver tank 
having a boiler return pump. 

The preliminary work for this heating system 
alteration required at least three larger blueprints 
showing the run of steam mains along the basement 
ceiling, return lines along the basement floor and 
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passages, and a number of elevations to indicate the 
proposed details of various piping runs and hookups. 
The original building plans were not available and 
it was necessary to bring to the job a portable draw- 
ing board so as to note down directly the rather 
labyrinthian particulars of a busy hotel substructure 
filled with elevator pits, kitchens, laundries, lockers, 
washrooms, shops, and storage spaces. It was fre- 
quently a difficult matter to follow some of the heat- 
ing mains even though they were revealed in part 
in some areas. At length, however, an accurate base- 
ment plan and a fully coherent steam piping layout 
was completed, intended to serve the heating con- 
tractor as a guide. 

The radiators and heating elements in the upper 
floors had to be examined, of course, and this meant 
more leg work, a term familiar in newspaper work 
when investigations are under way, but not always 
recognized as a necessary part of good heating engi- 
neering on many an occasion. The leg work through 
the upper floors brought out that in some sections 
the radiators were connected in the old two-pipe 
style with an angle valve at each low end. For these 
radiators a Paul air line system had been installed 
for venting. Some of the air lines had become ob- 
structed, however. 

The boiler room for the job is not centrally located. 
It is in one extreme corner, handy for fuel supply. 
The run of the steam mains from the two large 
steam boilers to extreme corners is such that a con- 
siderable pressure drop might be expected. That 
was perhaps the one big reason for keeping the lines 
well cleared. The steam supply piping may be 
roughly described as beginning with 8-inch at the 
boiler header and reducing or branching off to 6-in., 
5-in., 4-in., 3-in., 2%4-in, and 2-in. The 2-in. line at 
the ends of some of the mains does not look very 
well, for many heating contractors would not install 
less than 2-inch at the end of the mains in even a 
comparatively small one-family house. However, the 
alteration did not contemplate any extensive piping 
changes. 

A schedule of the risers shows a total of about 45, 
usually 2-in. or 2%4-in., some of them running twelve 
stories for one-pipe radiator connections. At least 30 
risers will now have 34-in. quick vent valves at their 
top. The purpose, of course, is to clear the air out 
of all distributing lines as speedily as possible, leav- 
ing to each radiator air valve the comparatively easy 
task of venting its own unit. About 26 of the risers 
will be two-pipe, having a separate companion re- 
turn line. All the steam risers will be dripped at the 
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heel. at least 20 of them with 114-in. float and ther- 
mostatic type traps. All the others will have similar 
l-in. drip traps. The return risers will also have 
l-in. traps of the same type. A few returns, how- 
ever, will have regular radiator bellows type return 
traps. but as a rule these serve only a single main 
floor radiator. 

Alteration work throughout the installation is 
largely a repetition of the typical details in Fig. 1. The 
system previously made use of ordinary water seals 
for drip connections and traps as outlined in Fig. 1-A. 
The seals generally were about four feet deep, for 
a pressure resistance of less than two pounds. It was 
not easy to regulate boiler pressure as precisely as 
that, or higher pressure was required at times and 
the seals were frequently blown. That may not have 
meant much in some sections of the system, for con- 
nections to a wet return were often a seal by them- 
selves. But the return in the system is not always 
wet. In some sections it is a dry return. In some 
secuons It was once dry, but house engineers made 
some extensions or alterations and the line became 
wet. In others it may have been wet originally, and 
later was made dry. In all probability, too, the water 
seal pockets were not regularly cleaned out. At any 
rate, the system became sluggish and noisy. It was 
slow to heat up, wasteful of fuel and unsatisfactory 
in heating distant sections. Moreover, steam some- 
times worked its way into return main and affected 
return pump operation. 

The manner of installing float and thermostatic 
drip traps as in Fig. 1-B follows the blueprints pre- 
pared by Field Engineer John A. Shesler, of Hoffman 
Specialty Co., Inc. Mr. Shesler surveyed the job 
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of a float type, but it has 
a float member which will close against surging wa- 
ter if need be. The vent port, moreover, would not 
be the full 34-in. size if the steam operating pressure 
were intended to be over three pounds. For pres- 
sures of from three to ten pounds the same vent 
valve would come with a port of 3/32-in. size. Natu- 
rally the full operating steam pressure does not ex- 
ert itself against these final vent outlets. The steam 
is really intercepted by the thermostatic air bypass 
within the float traps. The air bypass keeps the vent 
outlet open through the trap until steam reaches the 
thermostatic bellows. The ordinary steam pressure 
limit for such traps is 15 lb gauge. 

Drawings for the job show that about ten bleeders 
with traps will be connected to the steam mains in 
the basement at various locations. About one-half 
of them will be 1%-in. size and the others 1-in. 
‘There are a number of scattered radiators on the 
first floor of the building and eighteen of these now 
have regular radiator return traps. On the upper 
floors the old air line valves on the two-pipe radia- 
tors have been replaced with regular air valves, and 
practically all the one-pipe radiators and convectors 
will have similar replacements. 

The manner of installing drip traps or vents in 
an old steam system such as this may be largely a 
matter of improvization rather than any standard 
arrangement. A few layouts from the blueprints are 
shown in Fig. 2. In Fig. 2-A the branch from the 
main drops under the line and runs over to its riser 
location. This is an extremely helpful method in 
some tight quarters where the main is close to the 
ceiling. It is perfectly feasible as long as the piping 
pocket is dripped, and it is suitable if a branch con- 
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nection to a nearby radiator is required from the 
same line. Then at the end of a line there is no 
reason why a bleeder trap should not serve also as 
the drip outlet of a riser. 

The return line may be a high one as in Fig. 2-B, 
and the only requirement is sufficient head for grav- 
ity drainage of the condensation. A representative 
group of connections as outlined in the drawings is 
shown in Fig. 2-C. The steam main M has a jump- 
up section and two bleeders, B. The steam and 
return risers S and R have well sized dirt pockets P 
at the bottom and the same float and thermostatic 
type traps, T. The dirt pockets are carefully in- 
cluded in lieu of the usual strainers, taking into con- 
sideration the critical shortage of metals. One of the 
branches feeds two radiators, however, and these 
have regular radiator return traps, Victory models, 
rather than the float type. The radiator traps are 
also marked T. Two 34-in. quick vent air outlets are 
included as a V. These clear the air from main, re- 
turn risers and radiators, also from the bottom of 
the steam risers. 

Fig. 2-D reproduces another part of the drawings. 
It gives a side view of typical branches from a steam 
main and back to the return. The single vent valve 
V will relieve the air from both drip lines, the drip 
lines taking the condensation away from a steam 
and a return riser. Similar float type traps are to 
be used on miscellaneous unit heaters, hot water 
storage tank coils or any downfeed steam risers. 

The developed length of the steam mains and 
branches in the basement of this building totals well 
over 2,000 lineal feet. Appropriate control gate 
valves are placed on main lines and branches. A few 
minor piping alterations 
were made at the header 


line of this kind is obviously a tip to the visiting 
engineer as to just what ails the installation. After 
a full basement piping plan was prepared, the prac- 
ticed eye could judge from the details of a piping 
layout just about everything required to correct 
deficiencies. 

So long as some risers and radiators are hundreds 
of feet farther away from the initial steam supply 
than others, there will be a time and friction loss 
gap to overcome. Where the immediate defect ap- 
pears to be the undersizing of supply lines, it follows 
that an effort will be made to increase the steam 
carrying capacity. A logical first step is the use of 
higher operating pressure; a few ounces may prove 
to be very beneficial. Existing obstructions should be 
reduced or eliminated as much as possible, these 
being system air and any accumulations of water. 

Liberal use of vent outlets, particularly at levels 
just below the steam supply mains, is of outstand- 
ing usefulness. Since air trapped in horizontal lines 
is compressed to a lower stratum while the steam 
flows above it, and since steam mains usually pitch 
down in the direction of steam flow, the obstruction 
of trapped air is of greater degree according to the 
length of line. In addition to the trapped air there 
will be also the little stream of condensation. Thus 
the use of bleeder traps which vent the air in addi- 
tion and below the bottom of the mains is of special 
merit. They leave the lines clear to work at their 
full capacity. Next, it helps to speed steam distri- 
bution to distant parts and higher floors when the 
tops of risers are equipped with quick vent valves. 
The risers will first fill all the way with steam and 
then distribute about equally to the radiators. 
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Westinghouse 


HOW INDUSTRIAL PLANT MOTE PROCESSES 
BY CONTROL OF AIR CONDITIONS 
em 
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In industrial plants there is always the ever exist- 
ing problem of eliminating drafts from doors which 
may be used for loading and unloading or may be 
general entrances for electric. trucks, hand trucks, 
and pedestrians. During the cold seasons there is 


that prevalent cry “Close that Door” which may be’ 


heard in most every plant. 

In many cases the elimination of cold blasts 
through doorways has been solved more or less by 
the use of vestibules which contain doors at each 
end of such entrances. There are cases where space 
limitations do not permit the use of protected en- 
trances and other means have to be provided. At 
the East Springfield, Mass., plant of the Westing- 
house Electric & Manufacturing Company three air 
curtains have solved this problem. 

An air curtain may be defined as a blast of warm 
air which is spilled past an opening to temper or 
prevent the passage of cold outside air through the 
opening. An air curtain to be successful must have 


Electric & Mfg. Co. 


installs three air curtains to prevent 
cold drafts through doorways at 


its E. Springfield plant. 


By R. J. ODABASHIAN 


Westinghouse Electric & Manufacturing Company 
East Springfield, Mass. 


a high enough velocity to provide a blanket of warm 
air over the entire opening. Of course, when a strong 
cold wind is blowing directly towards a large open- 
ing, the only effect of an air curtain, unless an 
enormous volume of warm air is supplied, is to 
temper slightly the cold blast. 

The installations at this plant consist of commer- 
cial steam heating units containing centrifugal fans. 
The fan outlets are connected to a duct system 
which terminates over the doorway at a nozzle 3 or 
4 in. wide and running the full width of the opening 
plus about 12 in. overlap at each end. The discharge 
velocity through the nozzles is approximately 3000 
feet per minute. In two of the applications, the 
heater intake air-supply is from the inside of the 
building. In the other installation, the heater takes 
100% outside air. 

Proper temperature control is an essential factor 
in the successful operation of an air curtain applica- 
tion. The following two methods are typical: 





(Left) Air curtain installed in the Die Cast Department. The 8 x 8 ft door is used for electric truck and pedestrian 
traffic. (Right) Air curtain at a loading and unloading doorway. The opening is 8 x 8 ft. 
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(1) Where inside air is supplied to the air curtain 
heater the steam is on the coil at all times during 
the heating season. The heater fan is started and 
stopped either by a door switch when the door is 
opened and closed respectively, or, by a thermostat 
located near the doorway when the temperature is 
below or above the control setting, respectively. The 
main function of the thermostat is to keep the heater 
fan running after the door is closed until the tem- 
perature of the room is brought back to normal. 
The thermostat also acts to utilize the air curtain 
heater to augment the heating facilities in the par- 
ticular section where the heater is located. 

(2) Where outside air is supplied to the air cur- 
tain heater the heater fan runs continuously to fur- 


nish fresh makeup air for the ventilation fans in the 
building. The steam to the heater is controlled auto- 
matically by two thermostats; one is a duct low 
limit thermostat in the discharge nozzle and the 
other is a room thermostat located near the door- 
way. The two thermostats are connected in parallel 
so that either one may operate the steam valve. The 
low limit thermostat is set to maintain a minimum 
temperature of 70F to 75F through the discharge 
nozzle. With proportioning control the amount of 
the steam valve opening will depend on the demand. 
Air curtains are not a “cure-all” or 100% replace- 
ment for vestibules, but they take the curse out of 
cold blasts where protected entrances cannot be 
provided because of space or other limitations. 





Upjohn Company 


employs air conditioning in processing human serum albumin which has 
one-tenth the bulk of blood plasma. 


Human serum albumin differs from dried blood 
plasma in that it is ready for immediate injection 
into the patient, whereas dried plasma must be put 
into solution with distilled water before the trans- 
fusion can be made. It differs also in that plasma 
contains all of the elements of human blood except 
the red and white cells, while in the case of serum 
albumin all of the constituents of the blood except 
the albumin have been removed. The shipping bulk 
is about one-tenth of that required for an equivalent 
of plasma. The Upjohn Company, manufacturer of 
pharmaceuticals, utilizes air conditioning and refrig- 
eration equipment in processing this albumin. 

The human blood is received from the Red Cross 
bleeding centers in ice-cooled shipping containers 
and is at once stored in a room kept at 34F by 
means of a Carrier refrigerating machine and cold 
diffuser. The red and white cells are separated by 
means of centrifugals, and the clear plasma is 
siphoned off under aseptic conditions. 

Further operations on the plasma are carried out 


in a room held at 23F by a Carrier air conditioning 
system. ‘The process consists in precipitating and 
separating one by one the various constituents of 
the blood. This is accomplished by controlling three 
factors, the temperature of the solutions, its hydro- 
gen-ion concentration, and the concentration of the 
alcohol wkich is added. In this way the fibrinogen 
and the various globulin fractions are precipitated 
and separated and finally the pure albumin is 
precipitated. 

The alcohol is removed by shell-freezing the 
albumin solution and drying under a high vacuum. 
The dried albumin is dissolved in sterile water to 
give a 25% solution. The Carrier equipment serves 
during this process and is used to cool not only the 
rooms, but the alcohol solutions, the precipitation 
mixtures, and the centrifuges. 

The finished package of human serum albumin 
consists of a sterile bottle containing 100 cc. of the 
solution, fitted with sterilized tubing, needle, and 
air filter. 





McCrosky Tool Corporation 


Chills coolant for high speed grinders, saves time, 


A practical and economical method of chilling the 
coolant oils during high speed surface grinding is 
being employed by the McCrosky Tool Corporation 
of Meadville, Pa., manufacturers of machine tools. 
Chilling the coolant oil to a constant temperature 
enables continuous operation of the machines for 
the first time. This application of refrigeration re- 
sults in saving of time, skilled labor, and war-scarce 
oil which ofttimes can be re-used. and the life of 
the machines prolonged. 
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labor, and coolant, prolongs life of machines 


This refrigerating system, installed by the Apfel 
Engineering Company, is designed to maintain a 
constant temperature of sixty degrees during the 
whole period of grinding. It utilizes a York self-con- 
tained cold well water cooler. 

Prior to its installation the McCrosky Corpora- 
tion, which uses two Thompson surface grinders, 
found that the coolant oil would rise from 80F to 
approximately 150F within one to two hours, mak- 
ing it necessary to suspend operations. 
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Fuel Conservation Pointers 


By F. H. VALENTINE 


Mayer and Valentine 
Consulting Engineers, Cleveland. 








N today’s fuel emergency it is especially impor- 
tant that every consumer of coal must take full 
advantage of all heat saving equipment now avail- 
able whose installation and use would result in sub- 
stantial coal savings so as to stretch existing avail- 
able supplies and guard against shortages due to 
possible further complications in mine labor arrange- 
ments and delivery as well as to compensate for loss 
of production already experienced during the recent 
interruption in mining. ‘This means that conserva- 
tion will continue to be necessary and should be 
initiated while there is still opportunity to do some- 
thing. 
To think about fuel conservation ts fine. 
‘To plan to do something about it is better. 
To do something about it now is best and 
what really counts. 


Rationing may be necessary, but it seems need-— 


less to resort to rationing of coal when a really defi- 
nite conservation program put into effect would ac- 
complish the same purpose more effectively with less 
hardship. There is no question that every conscien- 
tious owner is concerned about eliminating waste of 
fuel when he knows its source and a survey of his 
plant may reveal a considerable number of practices 
and defects causing waste which might be more or 
less disregarded in peace time, but which today must 
be considered wasteful and should be corrected. 

Now is the time when men with combustion ex- 
perience as well as heating experience may be doing 
a fine service by standing by to give helpful advice 
to the heating needs of the community. There may 
be some restrictions on certain critical materials 
needed but there are no restrictions on individual 
initiative in giving advice. The public needs this 
assistance and cooperation to prevent waste and help 
win the war. 

How can we, as individuals, do our bit in this 
all-important work: We might suggest to fuel users 
that practices often resulting in fuel waste commonly 
caused by such conditions as improper firing meth- 
ods, neglected essential repairs, neglected heat losses 
and many other items be carefully checked and cor- 
rected where correction is necessary. These prac- 
tices are correctable and the results will not only go 
a long way towards relieving the present fuel situa- 
tion and insuring a more adequate supply of fuels 
for all, but will allow us to preserve our health, en- 
joy comfortable warmth and in the end prove eco- 
nomical where such wasteful conditions prevail. 

The writer offers herewith a few of many practices 
and conditions often witnessed during his experience 
which definitely result in fuel waste: 
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1—Provide enough air for proper combustion in 
the boiler or furnace room. Coal and other fuels 
require air to burn and fuels cannot be burned 
effectively without sufficient air to support com- 
bustion. Provide windows or other openings of 
ample area into the boiler or furnace room and 
keep them open. 

2—Avoid the flow of black smoke from the chim- 
ney; smoke is the result of improper firing and 
incomplete combustion and means waste. Stop 
smoke by using the coking or alternate method 
of firing; that is, feed the fresh coal on the front 
of the fuel bed and when this is fully ignited, 
push these live coals to the side or rear before 
firing the next charge. This method permits full 
combustion of the volatile gases given off by 
the new coal while passing over the live coal 
bed and prevents smoke, soot formation, and 
Waste. 

3—Use coal that is uniform in size. Mixing of 
large and small sizes of coal, particularly slack, 
often causes obstruction to draft in hand-fired 
plants; also results in waste of unburned coal 
when cleaning fire. Break up the large lumps of 
coal when mixing with small size coal and carry 
as uniform thickness a bed of fuel as possible 
and still maintain proper draft, keeping the grate 
covered with a level fire, avoiding dead or bare 
spots which permit excess air to enter and carry 
heat units up the chimney. 

4—Regulate boiler or furnace draft by use of 
dampers to reduce excess air and only allow 
sufficient draft to burn the coal as fast as re- 
quired to heat the building. Keep firing doors 
closed as much as possible, controlling the air 
admitted over the fire through the fire door 
grille to suit draft necessary to ignite the fresh 
coal. Excess air is a most expensive material 
when admitted to burn more fuel than required. 
It causes a waste of fuel that grows as the 
amount of excess air increases. 

5—Prevent the waste of unburned fuel and coal 
siftings getting into the ashes by cleaning the 
fires carefully and by using suitable cleaning 
and slicing tools. Cinders (unburned coal) and 
coal siftings are valuable carbon which should 
not be wasted. Sift out these from the ashes 
and put back in boiler or furnace where same 
can be burned. 

6—kKeep the boiler or furnace passages free from 
soot; clean tubes and flue passages give higher 
degree of heat absorption. Soot decreases heat 
absorption in proportion to its accumulation and 
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results in waste. Clean at regular and frequent controls, and other important items of a heatiny 
intervals with a good flue brush or other clean- plant. Prompt correction of these troubles usu- 
ing method. ally requires little time and the outlay of rela- 
7—Keep ash pit free of ash accumulation which tively small sums of money which will be repaid 
has a tendency to cut off circulation of air for 


many times over in fuel saved as well as avoid- 
proper combustion; also if allowed to accumu- 


ance of major repairs that would otherwise be 


late too long will cause warping and burning required later on. 

out of grates, necessitating replacement. 13—Replace missing or damaged boiler or furnace 
8—Avoid excess smoke pipe temperatures; this is insulation; also insulate uncovered hot water 

heat escaping unchecked up the chimney and a tanks, heat ducts or pipe work to prevent dis- 


big loss and waste of fuel. To prevent this, in- sipation of heat in places where it is not wanted. 
stall a balanced draft regulator in the smoke Such losses from these sources reflect on the 
pipe between boiler or furnace and the chimney. fuel consumption. 


9—Examine the boiler or furnace settings care- 14—Prevent overheating and maintain uniform tem- 


fully for air leakage, particularly furnace door, peratures in all occupied spaces. Overheating 
cracks in side walls, joints between boiler or is as injurious to health as underheating and it 
furnace sections, brick-work and ash pit sec- requires excess fuel to produce this overheating 


tions. In a boiler or furnace the completeness condition. ‘Temperatures over 70F are actually 
of combustion depends largely upon the correct dangerous to health to persons other than in- 
proportioning of fuel and air and upon an inti- fants and invalids. ‘Thermostatic control is the 
mate mixture of the two. Any air leakage into most effective method of controlling tempera- 
a boiler or furnace where not intended only tures and it not only insures better health but 
serves to dilute the products of combustion, de- saves fuel. 
stroys the draft, uses excess fuel to heat it, and 15—Provide proper humidity control. Dry air feels 
lowers efficiency. cooler at the same temperature than does air 
10—-Do not force boiler or furnace unnecessarily. which is properly humidified, hence requires ex- 
If it does not furnish sufficient heat to heat the cess heating to be comfortable. 
building, investigate the cause and correct it— 16—Install storm windows and doors, also weather- 
do not try to make the fuel do the job. Burning strip and caulk unnecessary openings around 
fuel in excess of that actually required to meet windows and doors. Cracks admit cold air, re- 
the heat demand results in hot flue gases escap- quiring excess fuel consumption to maintain 
ing to the chimney, which is an avoidable waste temperatures desired. Also insulate walls, ceil- 
of fuel. ‘ings and attic spaces against heat loss by con- 
11-—Keep the internal boiler or furnace surfaces duction. 
free from scale, dirt or rust accumulations. 17—Keep radiators of a steam or hot water heating 
These are insulators and retard heat transfer system clear of covers, drapes, top shields and 
and waste fuel trying to keep up with the heat other objects which retard circulation of room 
requirements. Sludge, oil, lime, and rust de- air over the surfaces of these radiators. If de- 
posits should be removed from interior of boil- sired, reflecting shields may be installed behind 
ers (either steam or hot water) by using a good the radiator to increase heat convection. Re- 
boiler cleaning compound. Remove dirt and tarded circulation of air over radiator surfaces 
rust from a furnace by use of a vacuum cleaner. results in slow heating and a corresponding loss 
12—Avoid leakage of steam from boiler and piping of fuel to bring up proper room temperature. 
system fittings and valves. Steam requires fuel 18—Where fireplaces exist in a room, keep the fire- 
to produce it and any lost where it is not effect- place damper closed when no fire is burning. 
ing heat transfer is a waste of fuel. Keep in Fireplaces are stacks which remove heat rapidly 


proper operating condition all air vents, traps. from the room, causing a direct loss of heat. 





A. C. & F. Air Conditions Hospital 


In the hospital of the American Car and Foundry room, X-Ray room, 
Company tank arsenal. Berwick, Pa., modern air and surgical room. 
conditioning equipment has been installed for the 
benefit both of patients and hospital attendants. A 


dressing room, doctor’s office 


Dr. R. F. Wear, company physician, believes that 
the air conditioning installation has proved beneficial 
Carrier self-contained air conditioning unit is located in its effect on workers coming to the hospital, and 
within a closet from which ducts carry the air, and at the same time has increased the efficiency of the 
supplies conditioned air to the dispensary, operating hospital staff. 
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WASHINGTON NEWS 


Summarized by Loring 
In-Process Oil Conversion May Sten; 
Commer Lach Retards Controls Program; 


Gneon Restrictions May be Eased, 


What a drain the demands of total 
war can place upon the supply sys- 
tem of a nation that once seemed to 
have “too much of everything” is 
being forcibly demonstrated as the 
second anniversary of Pearl Harbor 
approaches. Too, it is becoming more 
and more apparent that efforts to 
solve some of the problems can be 
quite tricky. 

Perhaps it is impossible, some 
Washington conferees are conclud- 
ing, to try to plug a threatening 
crack in the wall, without being 
fairly certain that the action will 
cause breaks somewhere else along 
the line. At one time, when surplus- 
es existed, giving the military forces 
the lion’s share was the natural an- 
swer. Today, however, the effects of 
some of yesterday’s yielding to mili- 
tary necessity is not only pinching 
civilian economy, but is threatening 
some of the sources of the items 
upon which the military forces them- 
selves depend. 

Last year, for example, fuel oil 
was scarce; coal production and re- 
serves were plentiful. Conversion to 
coal seemed a logical answer. This 
year, fuel oil stocks are still below 
normal; thousands of homes and in- 
dustrial plants have converted heat- 
ing and power plants to use coal— 
and a shortage of 15,000,000 tons of 
coal is in prospect, assuming that no 
major strike or other work stoppage 
takes place. (Strike shutdowns last 
spring reduced expected 1943 produc- 
tion by nearly 25 million tons.) 

One regrettable thing about efforts 
to arrest a trend once it has been 
noted, is the time lag that must take 
place between its discovery and its 
correction. It is true that a special 
Senate committee is struggling with 
the problem of the threatened coal 
shortage; the testimony it is receiv- 
ing from the experts indicates that 
1944 may find the situation even 
worse than in 1943. 

“The basic trouble is clear,” mem- 
bers of the Senate committee were 
told by the Deputy Fuel Administra- 
tor Howard A. Gray. ‘Consumption 
requirements for solid fuels have 
reached an all-time high level and 
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are continuing to increase. Produc- 
tion of solid fuels has not increased 
proportionately. Approximately 665,- 
000,000 tons of coal will be consumed 
in 1943, while estimated production 
will total 650,000,000 tons. The dif- 
ference will have to come from stock- 
piles.” 

The necessary quantity is available 
in stockpiles, members of the Senate 
committee were told, but since trans- 
portation is involved, whether the 
coal comes from inventories or from 
mines, there is a_ possibility that 
local shortages will develop despite 
the fact that the overall supply 
promises to be sufficient. 


No Coupon Rationing 


Despite the seriousness of the coal 
situation, Chester Bowles, General 
Manager of the Office of Price Ad- 
ministration, announced October 23 
that there will be no coupon ration- 
ing of coal during the coming winter. 
The statement was made to clarify 
the coal situation, particularly in the 
Northeast, where many persons nor- 
mally using anthracite have been un- 
able to obtain deliveries. 

With coupon rationing out of the 
picture, deliveries are being curtailed 
so as to spread supplies as evenly as 
possible. Householders unable to ob- 
tain sufficient anthracite to meet their 
immediate heating needs are urged to 
supplement hard coal with bitumin- 
cus coal, Mr. Bowles said. The Solid 
Fuels Administration’s restrictions 
on deliveries to dealers limit total 
deliveries to not more than 90% of 
the domestic anthracite received in 
the last heating season. The restric- 
tions, applying to the 12 northeastern 
states and the District of Columbia, 
direct dealers to supply anthracite 
first to those having less than 25% 
of their needs on hand, and prohibit 
building consumers’ stocks to more 
than 50% of last season’s consump- 
tion. 


Conservation Urged 


Supplementing the nationwide crit- 
ical resources conservation cam- 


G.. Ouerman. 


paign, Secretary of the Interior Har- 
old L. Ickes announced October 8 
the launching of a fuel efficiency 
program to combat wasteful practi- 
ces in the use of coal, coke, wood, 
petroleum and gas. 

First step in the campaign was the 
appointment, from private industry, 
of a National Fuel Efficiency Council 
of 12 engineers outstanding in the 
field of fuel utilization to chart and 
direct the campaign in cooperation 
with the Bureau of Mines. At its 
initial meeting in Washington, mem- 
bers of the Council estimated that 
industrial, commercial and domestic 
uses annually could save 29 million 
tons of coal alone by adopting known 
methods of efficient utilization. 

The council will depend primarily 
upon education and training of in- 
dustrial consumers to achieve re- 
sults, through the assistance of sub- 
committees of engineers to carry out 
programs at regional and local levels. 
Hundreds of engineers have already 
expressed their willingness to coop- 
erate. The assistance of national en- 
gineering societies and other organi- 
zations also is being sought. 

Members of the council are: chair- 
man Thomas C. Cheasley, new super- 
vising engineer of the Bureau’s 
National Fuel Efficiency Section who 
for the last 13 years has been fuel 
engineer for the Sinclair Coal Com- 
pany of Kansas City, Mo.; O. F. 
Campbell, combustion engineer for 
the Sinclair Refining Company; W. G. 
Christy, Jersey City, N. J., smoke 
abatement engineer for the Hudson 
County Department of Smoke Regu- 
lation; C. F. Hardy, Cincinnati, 
manager, Fuel Engineering Division, 
Appalachian Coals, Inc.; H. K. Kugel, 
Washington, D. C., smoke regulation 
engineer for the District of Colum- 
bia; L. S. Reagan, Tulsa, Okla., vice 
president, Webster Engineering Com- 
pany; C. A. Reed, Washington, D. C., 
director, Engineering Department, 
National Coal Association; H. J. 
Rose, Primos, Pa., vice-president in 
charge of research, Anthracite Indus- 
tries, Inc.; R. A. Sherman, Colum- 
bus, Ohio, supervisor, Fuels Division, 
Battelle Memorial Institute; A. W. 
Thorson. Washington, D. C., head 
conversion engineer, Solid Fuels Ad- 
ministration for War; J. E. Tobey, 
New York, managing director, Coal 
Bureau, Upper Monongahela Valley 
Association; and an exofficio mem- 
ber, J. F. Barkley of Washington, 
D. C., chief, Division of Solid Fuels 
Utilization for War, Bureau of Mines. 

On October 14, Solid Fuels Admin- 
istrator Ickes announced the appoint- 
ment of 62 engineers to serve the 
SFA without compensation for gen- 
eral consultation and field survey 
work solely in connection with engi- 
neering problems involving utiliza- 
tion of coal. The engineers who have 
accepted appointment to assist the 
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Administration remain free to con- 
tinue their regular occupation. Their 
services will be available to ‘indus- 
trial consumers who desire advice on 
combustion problems in their plants. 
To facilitate contact with other 
Government agencies, J. E. Tobey, 
122 E. 42nd St., New York, has been 
designated as chief consultant in the 
New York area and Vernon G. Leach, 
231 La Salle St., Chicago, as chief 
consultant in the Chicago area. 


In-Process Conversion May Stop 


Industrial fuel - oil consumers 
throughout the country who are in 
process of converting burners. to 
substitute fuel may suspend such 
conversion activities at once, it was 
announced October 19 by Adminis- 
trator Ickes. The action primarily 
affects industrial consumers in the 17 
East Coast and 15 Midwestern states, 
and applies only to users of the heavy, 
residual type fuel. PAW emphasized 
that heating oils of the distillate 
type continue to be short and there 
should be no relaxation in efforts to 
conserve that product. There is every 
prospect that the shortage of home 
heating oils will continue, because, 
with the increasing amount of each 
barrel of crude that must go into 
petroleum war products, it is not 
Possible to expand materially the 
volume of distillate. 

Three factors responsible for im- 
proving the fuel oil situation were 
named by Administrator Ickes, as 
follows: 

“First, 11,136 plants on the Atlan- 
tic Seaboard converted to substitute 
fuels, effecting an annual saving of 
approximately 50,934,400 barrels of 
fuel oil annually, while another 
11,339,700 barrels annually were 
saved by 2,590 conversions in Mid- 
western states. If these plants had 
not converted, industrial fuel - oil 
stocks would still be critically short. 

“Second, the remarkable improve- 
ment made in transportation during 
the last two years affords a flexibil- 
ity in the distribution of available 
supply which had not been present 
in the past. 

“Third, the proportion of light to 
heavy products for the military forc- 
es has changed to an extent which 
operates to ease the residual fuel 
position at this time.” 


Pipeline Deliveries 


Deliveries of crude oil and petro- 
leum products to the East Coast by 
pipe line reached an all-time high of 
more than 400,000 barrels a day dur- 
ing the week ended October 16. At 
the same time the PAW East Coast 
Petroleum Supply Bulletin revealed 
that inventories of light heating oil 


increased at the rate of 150,000 bar- 
rels a day despite the opening of the 
heating season. Increase in Pipe line 
Geliveries followed reopening of the 
New York branch of the “Big Inch” 
line, after a 52-day shut-down to re- 
pair defective pipe. 

Tank car deliveries during the 
same week dropped to 748,823 bar- 
rels a day. Many of the tank cars 
formerly on the run between Norris 
City, Ill., and the East Coast have 
been shifted to the longer Texas run, 
while others are temporarily out of 
service while being cleaned to trans- 
port gasoline and heating oil instead 
of crude oil. 


Heating Controls Program 


Sponsors of the program seeking 
to produce heating controls are be- 
ginning to wonder whether all of 
the obstacles placed in the way of 
the program are merely natural re- 
sults of the desire to provide critical 
metals for military purposes. For 
months, efforts to have the manufac- 
ture of controls authorized were 
fruitless. Then Limitation Order 
L-79 was amended to provide that 
23 types of controls could be pur- 
chased without priority ratings, with 
fuel conservation as the goal. 

The Office of Civilian Require- 
ments finally approved the program 
and put in a claim for enough ma- 
terials to build some 700,000 control 
units. The WPB Requirements Com- 
mittee expressed a willingness to re- 
lease everything but copper, and 
during the closing week of October 
the program was still stymied. A 
conference scheduled for October 24 
before the WPB Program Adjustment 
Committee was expected to result in 
allocation of the necessary materials, 
although there was still a question 
regarding copper. 

Since copper is again to appear in 
pennies, some sponsors of the con- 
trols program have observed that it 
may be “penny wise” not to release 
copper for the manufacture of con- 
trol units intended to save millions 
of dollars worth of coal. With the 
National Fuel Efficiency Council pro- 
gram just getting under way, it may 
be anticipated that insistence of its 
members on adequate control mech- 
anisms will be a factor in prying the 
controls program out of conference. 


Freon Order Change Due 


Early amendment of Conservation 
Order M-28, to ease slightly the re- 
strictions placed on delivery of Freon 
refrigerant to certain classes of users, 
is expected. The situation is still 
reported as tight, but completion of 
a new Freon plant in February is 
expected to ease the supply situa- 
tion considerably. The contemplated 


HEATING AND VENTILATING, NOVEMBER, 1943 


amendment of Order M-28 will make 
only minor changes to take care of 
emergency conditions, it is indicated. 

Task committees appointed by 
WPB General Refrigeration and Air 
Conditioning and the Industrial Re- 
frigeration Advisory Committees 
have estimated that civilian require- 
ments for Freon in 1944 will be 
11,400,000 pounds, based on existing 
commercial and industrial refriger- 
ation and air conditioning equip- 
ment. To this figure approximately 
2,000,000 pounds should be added, 
the report to WPB stated, to make 
up for the deficit incurred during 
the second half of 1943. Civilian re- 
quirements for 1945 were estimated 
at 13,000,000 pounds. 

The report of the task committee 
also estimated requirements for re- 
frigeration equipment. The estimated 
amount of necessary replacement 
equipment for 1944 indicates that 
considerable equipment is being op- 
erated beyond its normal life expect- 
ancy, and that it will be impossible 
to make necessary replacements in 
food processing and storage facilities. 
unless the amount of equipment 
available in 1943 is greatly augment- 
ed next year. 


Fire Tube Boilers 


Fire-tube steam boilers designed 
to withstand safe working pressures 
in excess of 15 pounds per square 
inch, which are not otherwise in- 
cluded in Table 8 of Order M-293, 
have been designated Class X prod- 
ucts by an amendment to the table, 
announced October 25. Fire-tube 
steam boilers have been subject to 
scheduling under the terms of Order 
L-117, but this regulation has been 
revoked, and the boilers will be 
scheduled under Order M-293. 


OPA Committee Named 


A Cast Iron Hot Water Supply 
Boiler Industry Advisory Committee 
composed of six officials of manufac- 
turing firms was appointed October 
20 by the Office of Price Administra- 
tion. The committee, which will ad- 
vise OPA and make recommendations 
concerning pricing problems of the 
industry, was scheduled to hold its 
first meeting in Washington, October 
28. Appointed to the committee are 
the following: 

David L. Deen, sales manager, 
Freed Heater and Stoker Co.; George 
L. Harberger, sales manager, Eastern 
Foundry Co.; Max D. Rose, vice- 
president, American Radiator and 
Standard Sanitary Corp.; F. S. Ross, 
president, American Boiler and 
Foundry Co.; Frank Werner, presi- 
dent, Werner Foundry Co.; and E. R. 
Westphal, plant manager, Weil Mc- 
Lain Co. — 
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How to Design Exhaust Hoods 


By J. M. DALLA VALLE 


Engineer and Consultant, 
Kruse Engineering Co., 
Newark, N. J. 





Part 9—Booth-Like Structures for Fumes, Vapors, and Gases 





Spray Painting Booths 


Iffective ventilation of spray painting booths or 
hoods offers several difficult problems. These prob- 
lems pertain first to the inability of the operator to 
control the air flow advantageously (because the 
objects sprayed often constitute serious barriers) and 
secondly to the need for devising methods to remove 
any spray paint which escapes and clogs the exhaust 
system. ‘lo overcome these difficulties, it is essential 
to spray only such objects as are small in compari- 
son with the opening (less than one-third the area 
of the opening), and to utilize an ejector-type ex- 
haust system which eliminates any direct contact 
with the fan blades. Spray paint booths should 
utilize air velocities of not less than 100 feet per min- 
ute at the opening; it is rarely necessary to exceed 
velocities of 200 feet per minute. 
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Fig. 75. Dimensional data for small booth. 
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Velocity Distribution at Booth Opening 

The velocity distribution in front of an unimpeded 
opening (similar to a spray paint booth) was shown 
in Fig. 27. The velocity in the plane of the opening 
is uniform. Where booths are exhausted by propel- 
ler-type fans, considerable turbulence results at the 
openings when the booths are shallow. A typical set 
of air velocity distributions, taken from an early 
publication on spray painting, is shown in Fig. 73. 
It will be seen that the velocities in the plane of the 
opening are fairly uniform, although they appear 
slightly higher to the right of the fan. The contours 
give no indication of the direction of the flow or the 
obstructions on either side of the opening, which 
might explain the asymmetry which is seen to exist. 
The variation in velocities through a vertical mid- 
section of the booth opening with a panel-type ob- 
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Fig. 76. Suggested baffle arrangement for paint 7 var ‘ , 4 
spray booth. struction is illustrated in Fig. 74. At high fan speeds 


little change in air velocity takes place at the tip of 
the obstruction. Hence, higher air velocities do not 
ae necessarily mean more effective removal of vapors 
Fig. 77. One type of booth arrangement for and mists. Consideration must be given to location 
mechanical conveyor. ‘ 3 pas 
of the obstruction, so that it offers a minimum of 
resistance to the flow of air. 





Design of a Stationary Spray Booth 

No fixed dimensions can be given for an efficient 
design of a spray booth. As pointed out, the objects 
sprayed (as well as the technique of the operator) 
have considerable bearing upon the effectiveness of 
a booth. However, most booths follow a more or less 
fixed pattern which, under proper conditions, has 
given good results. This is shown in Fig. 75, in 
(— which the characteristic dimension is the height of 

> the hood “A.” The relationships given in the figure 
are applicable to square booths and for opening di- 
mensions having a side ratio of one to two. Hoods 
should not be too shallow, especially if propeller 
blade fans are used. The transition dimension is 
wnat intended only for booths using duct exhausts. 

I I 1 Propeller blade fans are not to be recommended 
because they become laden with spray coatings. 
Venturi-type exhausts are to be preferred, although 
any paddle-wheel type of fan is also suitable. 

The size of the booth is obviously determined by 
I a the dimensions of the object to be sprayed and by 

| the position taken by the operator. If the operator 
stands outside, the cross-sectional area should be 
just large enough to accommodate the object, but if 
it is long and requires the presence of the operator 
within the booth the space provided should be suf- 
ficient to enable proper performance of his work. 
= | The design shown in Fig. 75 is not suitable for more 
than one operator. The operator should be able to 
SECTION A-A reach all parts of the object sprayed without being 
subject to rebound of spray or the necessity of stand- 
ing between the gun and the air outlet. 
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TABLE 18.—SPRAY BOOTH BAFFLE DIMENSIONS 





BAFFLES NUMBER AND SPACING 





; SPACING, INCHES 
Cross-SECTIONAL 

















D : r No. oF 
(AxB)** T- | PANELS | Between | Top ANp | Bottom 
PANELS (E)| Srve (F) (G) 
BMS) esicre etic I . * wi 
bia Kia dKeuckes 3 4 6 12 
bie KD. ceeexuws 4 4 6 12 
Bin © Bosvexcess 6 4 10 12 
bes EK G0 asdscxs 9 6 10 18 
Oe ot 9 8 12 18 
2 x Sse anccvce 12 8 18 24 





*For booths 3 x 3 ft and smaller: 1 panel 6 in. larger than fan 
diameter. 

**For booths of dimensions not shown, use nearest size in table 
for number and spacing of baffles. 

7Pleasure automobile booth. 

+Automobile truck booth. 





So as to obtain a uniform flow of air into the 
booth, baffles should be provided near the outlet 
end. This is especially necessary for two reasons: 
(1) Spray booths are usually shallow in depth as 
compared with the cross-sectional dimensions and 
the fan inlet is usually abrupt; (2) they tend to 


collect some of the spray and prevent it from enter- . 


ing the fan. Many designs of baffles are possible, but 
in general the type shown in Fig. 76 has been found 
practical. These are simply metal sheets suspended 
at the points shown in the figure. 

The size and spacing of the panels is optional, 
although the dimensions given in Table 18 for small 
booth are recommended. These baffles should be re- 
moved frequently and cleaned of the accumulated 
spray. It must always be remembered that spray 
booths are potential fire hazards and must be free 
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Fig. 78. Another type of booth arrangement for 
mechanical conveyor. 


of inflammable material. Some reduction in air tur- 
bulence and rebound of spray may be obtained by 
inserting 6-inch angle baffles along the two sides and 
top of the spray booth. Such baffles also act as fire 
stops and are often recommended for this purpose 
by fire officials. 

When lights are inserted for illumination, they 
should always be of the vapor-proof type. Fans 
should be constructed of non-ferrous blades and 
their motors spark-proof. All equipment should be 
grounded. In fact, all spark-producing equipment 


Fig. 79. Arrangement for spray painting 
small booths 
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should be located at a reasonable distance from the 
booth opening. 

Where large surfaces are sprayed—requiring sev- 
eral operators at one time—it is preferable to utilize 
down-draft ventilation. Lateral ventilation is fre- 
quenly used with good effect, but workmen on the 
downstream side may be exposed to spray and 
vapors made by others upstream. Unless all work- 
men are provided with suitable respirators, this prac- 
tice should be avoided. Downdraft ventilation is 
costly, since it requires rather large plenum cham- 
bers at the ceiling and floor, and two-fan systems. 
In this system air is introduced at the ceiling through 
slots spaced at such intervals as to distribute the air 
at the working level with a velocity of not less than 
100 feet per minute. Grille-type openings at the 
floor are placed under suction and an amount of air 
exhausted equal to that supplied. It is customary to 
make the openings at the ceiling and floor of such a 
size that air velocities do not exceed 700 feet per 
minute. Floor grilles need not be located directly 
beneath the object being sprayed. 


Conveyor or Mechanically Operated Spray Booths 


The introduction of mechanically operated spray 
painting booths has done much to reduce the per- 
sonal factors so important in control of vapors and 
mists in the stationary types. Operators are rarely 
required since the gun is fixed and usually operated 


by an electric eye; that is, spraying continues only 
as long as the object obscures the light beam. Gear 
arrangements also are used to rotate the object being 
sprayed as it moves along the conveyor. 

Figs. 77 to 79 illustrate three types of mechanical 
spray booths. In Fig. 77, spraying is done from a 
horizontal position, while in Fig. 78 spraying is done 
vertically. Both types utilize a horizontal conveyor 
arrangement. In these types, an operator is not es- 
sential. The spray guns are fixed for maximum 
spray efficiency and operate at a predetermined fixed 


rate. Ducts should be designed for air velocities 


ranging from 1500 to 2000 feet per minute, while the 
air volumes handled, because of the speed with 
which work is done, should range from 150 to 200 
cubic feet per minute per square foot of opening. 

The rotary-type sprayer shown in Fig. 79 is for 
small parts. This sprayer requires the presence of 
an operator to insert the pieces on the rotary holder 
indicated in the figure. They are usually removed 
automatically. Spraying is controlled automatically, 
and usually with a highly volatile vehicle. For this 
reason, and because of the necessity to speed drying, 
large air volumes must be provided. For the auto- 
matic sprayer shown in the figure, the air volumes 
provided should approximate 200 cfm per square 
foot of opening. 


(In next month’s installment Mr. Dalla Valle will 
discuss grille-type openings under suction.) 





Air Conditioning 


Air conditioning is being used to facilitate the 
production of all-important radar and _ television 
tubes manufactured in the plant of the National 
Union Radio Corporation of Lansdale, Pa. Three 
air conditioning installations are operating in the 
National Union plant. 

The company’s chemical laboratory is equipped 
with a 55-ton industrial cooling system powered by 
a Chrysler Airtemp radial compressor. The system 
uses 100% outside air, which is cleaned by electric 
Precipitron cells and washed by sprays before pass- 
ing through a bank of direct expansion coils. 

Air cleaning is necessary to prevent rust within 
the system which might impair the quality of the 
emulsion used in the manufacture of the tubes. 

The second installation is in a room where radar 
and television tubes are coated. This space is main- 
tained at a constant relative humidity of 45% and a 
dry bulb temperature of 70F by two Airtemp pack- 
aged cooling units. The inside of the tubes and 
wires for the bulb cores are coated in this room. 

In this process it is necessary that a constant hu- 
midity be maintained to preserve the dried coating 
on the tubes. Further, large volumes of absolutely 
clean outside air are required for spray booths. 
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in Radar Tube Plant 


Powder emulsion sprayed in these booths is recov- 
ered and exhausted by mechanical means to assure 
absolute cleanliness in the room. 

The third installation is in connection with testing 
tubes. It was observed that the spoilage of tubes 
was much greater on rainy days than on low hu- 
midity days. Testing apparatus for the radar tubes 
is a housing containing a large number of instru- 
ments which is ventilated to relieve the heat gener- 
ated by the instruments. When temperature and 
humidity control equipment is not used, moisture in 
the air is deposited on the instruments, thus impair- 
ing their accuracy, and false readings are obtained. 

To meet this condition a system was designed 
using an Airtemp packaged unit which handles 
100% factory air, dehumidifying this air to an ap- 
paratus dewpoint of approximately 45F. This air 
is conducted at high velocity to ten testing apparatus 
housings where it enters a perforated distribution 
chamber, mounted on top of each apparatus. The 
dry bulb temperature of the air is kept at 70F. 

The three installations were made by the George 
C. Lewis Co., Airtemp Philadelphia dealer. John 
Brey, Airtemp field engineer, assisted in the design 
and installation. 
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NEWS OF THE MONTH 





Plating Room Ventilation 


Los AxcGeLes—In a talk on Ventilation of Electro- 
Plating Departments at the meeting of the American 
Electro-Platers Society here October 11, Carlyle 
Artran, engineer, General Air Conditioning Co., de- 
plored the penny-pinching practice of many plating 
shop operators in trying to make a $15 exhaust fan 
in the sidewall handle the ventilation of motor gen- 
erator rooms containing thousands of dollars worth 
of equipment. 

Inasmuch as the generator is the most expensive 
single item in a plating department, Mr. Artran said 
it would seem logical to take out insurance in the 
form of a dust and temperature protective ventilat- 
ing system of adequate capacity. 

One of the most successful systems for generator 
rooms, Mr. Artran stated, consists of efficient air 
filters, an inexpensive multiblade fan and drive, pip- 
ing to carry the air to the windings and commutator 
and properly sized relief air openings for the room. 
The room, he advised, should be kept under a slight 
pressure at all times to prevent the infiltration of 
dust and fumes, and the fresh air location should be 
carefully chosen to insure cool, clean air. 

For large installations, Mr. Artran recommended 
the addition of evaporative cooling. For the protec- 
tion of the exhaust fan operating on chrome plating 
tanks, he suggested the insertion of a separator in 
the pipe before it connects to the fan inlets; the sepa- 
1ator, he said, could be of the inertia trap. or centrif- 
ugal type. The latter type, he declared, is to be 
preferred as it requires less fan horsepower and is 
equally as effective in protecting the fan impeller 
and housing against chromic acid particles. The 
separator will also reduce the amount of corrosive 
particles thrown into the atmosphere, thus saving 
other departments from this hazard. 

For high-production plating plants, the addition of 
an after-condenser was recommended by Mr. Art- 
ran. ‘This condenser, he explained, usually used 
water to clean the exhaust air of chromic or other 
acid particles and fumes, and employs either sprays, 
straight impingement, or wetted pads of glass or 
other fibres. He stated the cost of such equipment 
to be warranted for large plants housing expensive 
machine tools or for locations where fume discharge 
must be at a minimum. 

Klectro-plating tank hoods of the rim-inlet type 
are relatively inefficient, the speaker asserted, but 
explained that this shape is dictated by the opera- 
tion of loading, unloading and moving the work 
from tank to tank. The probable efficiency of the 
average tank hood drawing air trough slots along 
the sides will be about 40%, according to Mr. Art- 
ran, but this can be raised to about 50% by careful 
design. 

Generally speaking, Mr. Artran summarized, 
plating shop operators are prone to expect too much 
from their ventilating equipment. Some, he said, 
expect ‘an exhaust system to reach way out and 
draw forth the contaminated air from a room even 
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though the flow of fumes or particles is greater than 
the suction power of the exhaust system. 

In figuring air capacity required to exhaust a 
chromic acid tank, Mr. Artran said allowance should 
be made for 200 cu ft of air per minute per square 
foot of surface. Bright nickel tanks, he explained, 
require slightly less air capacity per minute. 

If every single tank in the average plating shop 
were to be equipped with a hood and exhaust sys- 
tem, Mr. Artran stated, the cost would be entirely out 
of proportion to the income from such a plant. 
Sound practice for comparatively small plating 
shops, he said, would be to hood the caustic and 
soap tanks, and provide large draft fans in wall or 
on the roof to handle the ventilation of the work 
room in general. If the equipment is of sufficient air 
drawing capacity, this type of installation will serve 
the ventilating needs of the average shop, he said. 


Fuel Saving Course in Boston 


Boston—The Division of University Extension of 
the Massachusetts State Department of Education 
announces that Paul L. Geiringer, of Jackson and 
Moreland, will conduct a course on Fuel Saving in 
War Time, beginning ‘Tuesday evening, November 
16, at 7:45. The class will meet on Tuesday and 
Thursday evenings at Sever Hall, Harvard Uni- 
versity, and is intended for all those who are in 
charge of heating systems in industrial plants, as 
well as in hotels, apartment buildings, etc. For fur- 
ther information regarding this course call the Divi- 
sion of University Extension, State Department of 
Education, 200 Newbury Street, Boston. 


Officers of SMCNA 


New Yorx—Officers and directors of the newly 
formed Sheet Metal Contractors National Associa- 
tion have been elected as follows: 

President, John S. Clark, The J. Clark Co., 
Inc., Detroit; first vice-president, J. FE. Merrick, 
Falls City Cornice and Roofing Co., Louisville; 
second vice-president, Benjamin Kolbenschlag, Benj. 
Kolbenschlag Furnace & Sheet Metal Co., St. Louis; 
third vice-president, Patrick S. Varden, Varden 
Bros. Roofing Co., Albany; treasurer, Carl M. Gund- 
lach, Gundlach Sheet Metal Works, Sandusky; 
secretary, Clarance J. Meyer, Joseph Meyer & Son, 
Inc., Buffalo; directors, three years, Richard E. 
Walsh, Thomas Finn Company, St. Paul; Frank A. 
Kramer, Kramer Sheet Metal Works, Milwaukee; 
Hugh A. Daniel, Atlas Roofing Co., Newburgh; 
directors, two years, Joseph J. Walter, Joseph J. 
Walter, Ottawa; Louis C. Trost, Trost Roofing & 
Sheet Metal Co., Erie; Max F. Liebermann; M. F. 
Liebermann & Son, Ambridge; directors, one year, 
Harvey L. Orton, The Orton Heating Company, 
Barberton; Dion A. Mannen, The Mannen & Roth 
Co., Cleveland; Rudolph H. Guenther, Accurate 
Sheet Metal Works, Chicago; sergeant-at-arms, 
Paul L. Biersach, Paul L. Biersach, Milwaukee. 
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News ot the Mouth 





Indoor Climate Institute Organized 

Detroir—At a meeting held in Cleveland, Sep- 
tember 14, the Indoor Climate Institute was formal- 
ly organized by leading manufacturers in the heat- 
ing. cooling and equipment industries. The institute 
has, as its primary purpose, a program for the im- 
provement of heating and air conditioning in the 
interests of public health and greater indoor comfort. 

The 1.C.I. membership insignia will stand as a 
symbol of greater indoor comfort to the American 
public. The Institute, a non-profit corporation, will 
have its headquarters in the new Center Building, 
Detroit. It will serve as a clearing house of informa- 


tion, set up with a cen- 


tral staff and committees 

qualified to conduct a 

broad program of public 

and trade education. The 

public will be informed 
ween cil ay as to the many benefits 
Lip, 8 in health, comfort and 
ey economy resulting from 
properly designed and 
installed prime heating 
equipment—burning coal, gas or oil for warm air, 
hot water or steam heat. 

Many practical objectives have been set up for 
the first year of operation for the Institute. A com- 
prehensive study of manpower problems, now and 
for the post-war period is to be made. This will 
assist those in the heating and cooling industries to 
recruit and train personnel in the specialized skills 
required in the manufacture, distribution and _ in- 
stallation of central heating and cooling systems. 
Technical committees have been set up to study the 
codes, standards and practices, as established by the 
various industry trade associations and authorities 
for the benefit of the public. 

I;xecutive personnel of I.C.1. is as follows: presi- 
dent, Paul B. Zimmerman, Airtemp Division, Chrys- 
ler Corporation; Ist vice-president, I. A. Crawford, 
Timken Silent Automatic Division; 2nd _ vice-presi- 
dent, E. N. Hunter, The National Radiator Co.; 
secretary, R. E. Moore, Bell & Gossett Company; 
treasurer, IX. N. McDonnell, McDonnell & Miller. 

The officers and the following compose the board 
of directors: A. T. Atwell, Quaker Mfg. Corp.; C. T. 
Burg, Iron Fireman Mfg. Co.; W. J. Groves, Surface 
Combustion Corp.; John Knighton, Servel, Inc.; 
C. D. Lyford, Minneapolis-Honeywell Regulator 
Co.; J. M. gh oe Illinois Iron & Bolt Co.; 
John Rainbault, General Electric Co.; J. R. Scott, 
Mueller Furnace Co.; Jack Searls, White Rodgers 
electric Co.; and W. L. Seelbach, Forest City 
Foundries Co. 

The advisory council to the board is composed of: 
Homer Addams, Fitzgibbons Boiler Company, Inc.; 
Lyle C. Harvey. The Bryant Heater Company; 
Carroll E. Lewis, Delco Appliance Division, General 
Motors Corporation; W. L. McGrath, Williamson 
Heater Company; Albert Penn, Penn Electric Switch 
Co.: L. R. Ruthenberg, Servel, Inc.; E. C. Sammons, 
Iron Fireman M{fg. Co.; Arthur Shellenberger, Alco 
Valve Co. 
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ASRE Convention to Feature Post-War Symposium 


PHILADELPHIA—At the 39th annual meeting of 
The American Society of Refrigerating Engineers, 
to be held here December 7-9 at the Benjamin 
Franklin Hotel, technical papers of exceptional value 
will bring members and interested guests up-to-date 
on refrigeration progress during the war period, and 
the Refrigeration Industry Forum, to be held De- 
cember 9 at the Franklin Institute, is remarkable 
for its array of industry leaders who will speak. 

The tentative technical portion of the program 
follows: 

DECEMBER 7 

“Refrigeration Controls”, J. R. Vernon, Johnson Ser- 
vice Co.; “Refrigeration Applications for Blood Plasma 
and Biologicals,” Lieut.-Col. Douglas B. Kendrick, Walter 
Reed Hospital; “‘Freon-22 and Its Application to Low 
Temperature Refrigeration Units,” J. W. Craig, Crosley 
Corp. 

DECEMBER 8—A.M. 

“Adsorption of Vapors—Some Practical Experience in 
Ventilation,” F. H. Munkelt, W. B. Connor Engineering 
Corp.; “Refrigerating Design Problems in Marine In- 
stallations,” Prof. F. W. Hutchinson, University of Cali- 
fornia.; “Cost of Operation of Refrigeration Used for 
Air Conditioning”, Realto E. Cherne, Carrier Corp. 
Presentation of Wolverine Award for best paper pub- 
lished in Refrigerating Engineering during the past 
year. 

DECEMBER 8—P.M 

“Domestic Freezing Cabinets,” James K. Noel, Victor 
Products Corp.; “Locker Plants,” Wayne Carver, Locker 
Publications Company; “Consumer Needs in Food Dis- 
tribution and Storage,’”’ Miss Katherine Fisher, director, 
Good Houskeeping Institute; ‘Dehydration and Food 
Compression,” B. E. Proctor, director, subsistence and 
packaging research, Office Quartermaster General, U. S. 
Army. 

DECEMBER 9—A.M.; SYMPOSIUM 

“Future Demands for Refrigeration and Air Condi- 
tioning’; Speaker, H. L. Andrews, vice president, Gen- 
eral Electric Co.; Commentators, C. E. Wilson, vice pres- 
ident, Worthington Pump and Machinery Corp.; J. S. 
Forbes, president, Superior Valve and Fittings Co. 

“New Equipment to Meet These Demands”; Speaker, 
Norman Bel Geddes, industrial designer; Commentators, 
F. S. McNeal, president, Universal Cooler Corp.; J. H. 
Ashbaugh, manager, merchandising division, Westing- 
house Electric and Mfg. Co. 

“Distribution, Sales and Promotional Methods for a 
Greater Industry; Speaker D. W. Russell, president, Air- 
temp Division, Chrysler Corp.; Commentators, W. Paul 
Jones, vice president, Philco Corp.; Charles T. Lawson, 
sales manager, Kelvinator Div., Nash-Kelvinator Corp. 

“Our Industry, the Government and the Public’; 
Speaker, Cloud Wampler, president, Carrier Corp.; 
Commentators, S. E. Lauer, president, York Corp.; R. E. 
Cosgrove, vice-president, Crosley Corp. 


Gas A.C., Kitchen Ventilating Advocated 


Los AnGceLes—Air conditioning of homes with 
gas powered units will be one of the major develop- 
ments to which the gas industry can look forward 
in the post-war period, C. V. Sorenson, Hammond, 
Ind., chairman of the sub-committee on post-war 
potential markets of the American Gas Association, 
stated at the 50th annual convention of the Pacific 
Gas Association at Los Angeles on September 23. 

The need for improved kitchen ventilating was 
stressed by H. E. Masser of Los Angeles, chairman 
of the Association’s committee on gas industry de- 
velopment. 
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News of the Month 





Consulting Engineers Aid Fuel Conservation 


WasuHiINnGTon — Increased fuel conservation and 
improved heating comfort for war workers through 
greater efficiency in the operation of heating equip- 
ment next winter are expected to result from studies 
recently completed by heating engineers from pri- 
vate industry at war housing projects in various sec- 
tions of the country, it was announced Sept. 27 by 
the Federal Public Housing Authority. 

Decision to employ consulting engineers to make 
surveys and recommendations on war housing heat- 
ing equipment was made by the FPHA in an effort 
to conserve fuel and to secure reasonable heat com- 
fort for war workers this winter. Guidance was 
found to be particularly needed at projects with in- 
dividual tenant-operated heating equipment, but a 
higher degree of efficiency is also sought by FPHA 
in the operation of equipment in centrally heated 
projects. 

The findings and recommendations resulting from 
the studies are set forth in a “Heating Correction 
Guide” now being distributed by the FPHA to war 
housing project managers and tenants. The guide 


contains common causes leading to unsatisfactory 


heating conditions and recommends solutions. Ex- 
perts report that unsatisfactory heating is frequently 
traceable to the use of improper coal. 

The guide covers four types of heating equipment: 
(1) forced warm air (project operated) non-circulat- 
ing systems; (2) forced warm air (project operated) 
recirculating systems; (3) forced warm air (tenant 
operated) ; ‘and (4) individual space heaters. 

On account of war restrictions on the use of gas 
and oil fuels, the publicly-financed war housing 
projects are to a large extent heated with coal-fired 
equipment. Discontinuance of oil heating equipment 
was ordered in all projects where feasible early in 
1942, and many of the older publicly-financed proj- 
ects have been converted from oil to coal-fired equip- 
ment within the last year. 

The consulting engineers who surveyed the heat- 
ing equipment in the war housing projects were 
William K. Karsunky, Washington, D. C., Krey & 
Hunt, New York, and Warren & Ronald, Louisville. 


Cooling Will Prevent Fumes from Butadiene Plant 


Los Ancetes—Defense Plant Corp. has author- 
ized the installation of $500,000 in auxiliary cooling 
equipment and a new cooling tower housing in the 
Southern California Gas Co.’s recently completed 
butadiene plant here as a means of preventing the 
dispersement of noxious fumes thrown off during 
cooling operations. 

The release of irritating fumes has been such that 
the plant early in October was ordered shut down 
temporarily by the city council of Los Angeles, 
pending correction of the fume evil. Engineers con- 
cluded that the eye-irritating fumes resulted primari- 
ly from the difficulty of separating oils from cooling 
water. 

New equipment now being installed includes a 
water clarification system and a closed cooling sys- 
tem in the form of a housing fitting over the existing 
cooling tower. 
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Indiana Chapter of ASHVE Organized 


Inp1ANApoLis—The Indiana chapter of the ASH- 
VE received its charter from Pres. M. F. Blankin at 
a dinner meeting at the Columbia Club here Novem- 
ber 1. 

Officers of the newly organized chapter, who were 
installed in the presence of members of the Council 
of the Society, are: president, S. E. Fenstermaker; 
vice-president, W. C. Bevington; secretary, C. W. 
Stewart; treasurer, L. W. Clark; board of govern- 
ors, C. H. Hagedon, Prof. W. T. Miller and G. B. 
Supple. 

The speaker of the evening, Dr. B. M. Woods, 
director of the University Extension, University of 
California, Berkeley, Calif., spoke on “How to Plan 
for the Future of Air Conditioning.” In his talk he 
discussed some of the post-war problems of the pro- 
fession and explained the role of the engineer in 
solving the problems that will develop in meeting 
the public demand for heating and ventilating and 
air conditioning problems in the future. 


Konzo Promoted 


Urpana, Itt.—S. Konzo has been promoted to a 
full professorship with the title Special Research 
Professor at the University of Illinois. Professor 
Konzo has long been identified with the various 
phases of heating research carried on at the Univer- 
sity. 


50th ASHVE Meeting Plans Under Way 


New York — Plans for the 50th Anniversary 
Meeting of the American Society of Heating and 
Ventilating Engineers are well under way and the 
Committee on Arrangements is preparing a program 
of special events for the business and technical ses- 
sions. Among the group of papers to be presented 
are, tentatively, those on a study of intermittent 
heating of churches; heat distribution in heating and 
cooling panels; air distribution problems; comfort 
data studies; engineering theories and practices for 
the past 50 years; and fuel conservation. 

An active group of committees has been announced 
by General Chairman Alfred J. Offner, with Harry 
S. Wheller in charge of hospitality, Mr. and Mrs. 
H. J. Ryan, ladies; E. J. Ritchie, sessions; Alfred 
Engle, banquet; A. C. Buensod, special events; C. S. 
Pabst, inspection; R. V. Sawhill, publicity; C. F. 
Roth, N. Y. chapter special committee; and W. M. 
Heebner, finance. 

At the opening session the organization of the So- 
ciety will be commemorated and a portion of this 
program will include the introduction of distin- 
guished guests and the presentation of representa- 
tives of allied organizations. Reports of officers and 
committees will be presented and action will be taken 
on by-law amendments. 

The headquarters selected for the 50th Annual 
Meeting is Hotel Pennsylvania at 32nd St. and 7th 
Ave., New York, where registration will commence 
January 31, 1944. 
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NEWS OF EQUIPMENT AND MATERIALS 








Totally Enclosed Motors 


NAME—Totally enclosed tri-clad mo- 
tors. 

PURPOSE—For use where abrasives, 
chemicals, rain, snow and excessive 
dirt are encountered. 
FEATURES—New additions to the 
above standard line have the same 
basic features as previous units, in- 
cluding cast iron motor frames, end 
shields and conduit boxes; Formex 
wiring; a _ rotating labyrinth seal 
which prevents dirt. oil or water 
from entering the bearing housing; 
and with leads permanentiy encased 
in a compound to prevent seepage of 
liquids into the motor. Mounting 
dimensions interchangeable with tri- 
clad open type motors of same rating. 
SIZES AND CAPACITIES—Poly- 
phase type in frame sizes 203 to 225, 
1% to 2 hp, and 900, 1200, 1800 and 
3600 rpm. Single phase in frame 
sizes 203 and 204, % to 2 hp, speeds 
1200, 1800 and 3600 rpm. 

MADE BY-—General Electric Com- 
pany, Schenectady, N. Y. 





Dunham OTS Convector Element 


NAME—Dunham type OTS con- 
vector heating element. 
PURPOSE—Made of steel to con- 


serve more critical metals. Long and 
narrow and suitable for installations 
where standard type units are not 
desirable. 

FEATURES—Each element made of 
1% in. pipe with 22-gage fins me- 
chanically attached. Fin design is 


unique in that each fin when pressed 
to pipe interlocks to preceding fin, 
assuring greater contact area. Unit 
is painted with heat resisting zinc 
chromate black enamel. Single pipe 
feature. permits high, safe working 
pressures. Covers available for all 
lengths of units, constructed of 16 
gage metal. Covers reduce rated 
capacity approximately 3%. 

SIZES AND CAPACITIES—Avail- 
able in six lengths from 18 to 72 in. 
with a capacity from 1880 to 7685 
Btu per hr with 1 lb steam and 65F 
entering air temperature. Multiple 
lengths can be supplied by coupling 
two or more units together. 
LITERATURE AVAILABLE — Bul- 
letin 629. 

MADE BY—C. A. Dunham Company, 
450 E. Ohio St., Chicago 11, Ill. 





Four-Way Discharge Blower 


NAME—No. 3 arrangement standard 
duty blower. 

PURPOSE—Ventilating blower with 
four-way discharge. 

FEATURES — Four-way discharge 
permits installation in any one of 
the following discharge positions: 
top horizontal, top vertical, bottom 
horizontal, bottom vertical. Blowers 
are furnished with bearings assem- 
bled for top horizontal discharge; 
only a simple change in the bearing 
position is involved in conveniently 
altering the discharge of the blower 
even on the job itself. Belt-driven. 
Accompanying illustration shows a 
unit in top horizontal position. 
SIZES AND CAPACITIES—9 to 24 
in. wheel diameter, single _ inlet, 
single width, and double inlet, dou- 
ble width. 

MADE BY—tUtility Fan Corporation, 
4851 S. Almeda St., Los Angeles 11, 
Calif. 
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Niagara After-Cooler 


NAME—Niagara Aero After-cooler. 
PURPOSE—For cooling compressed 
air and gas. 

FEATURES—Cooling of compressed 
air results in drier air and prevents 
water damage to pneumatic equip- 
ment, and damage to work in such 
cases as paint spray equipment. De- 
vice uses evaporative cooling prin- 
ciples to obtain lower temperatures. 
New design gives greatly increased 
capacity in compact apparatus. Air, 
drawn by a fan through water spray 
across coils containing the com- 
pressed air for the cooling medium 
and temperatures within 10F of the 
wet bulb air temperature can be 
maintained. Device is said to give 
lower temperatures by 10F to 25% 
than conventional coolers and is 
said to produce air that is only one- 
half to three-quarters the amount 
formerly experienced. Equipment is 
also applied to gases generated for 
industrial use. 

MADE BY—Niagara Blower Co., 6 
E. 45th St., New York 17, N. Y. 


Reanite Bonding 


NAME—Reanite bonding process. 
PURPOSE—A method of bonding 
metals, rubber, synthetics, plastics, 
leather, and so forth to one another 
or to each other with a bond stronger 
than the materials themselves. 
FEATURES—Suitable for use with 
almost all metals as well as many 
other materials. Application of pro- 
cess is simply by brushing, spraying, 
or tipping with Reanite before joining 
them. After drying, apply mild heat 
and pressure. 

MADE BY—The U. S. Stoneware Co., 
Akron, Ohio. 


87 











News of Equipment and Materials 








Fairbanks-Morse Motor 


NAME — All-purpose,  continuous- 
duty, polyphase squirrel-cage induc- 
tion motor. 

PURPOSE—For use in all kinds of 
industry. This new motor is “pro- 
tectioneered” and according to the 
company, embodies many = special 
and vital features that will be viewed 
with extreme interest by motor users 
everywhere. 

FEATURES-— Constructed with cen- 
trifugally-cast F-M Copperspun rotor, 
this new motor is fully protected 
against flying chips, falling particles. 
dripping liquids, and other indus- 
trial motor hazards. Ball bearings 
sealed in cartridge-type housings 
minimize expensive shut-downs due 
to bearing failures. Cross-flow ven- 
tilation, a feature in frames 224 to 
365 inclusive, is obtained through 
protected inlets and exhausts at each 
end of the motor. 

SIZES AND CAPACITIES—It is 
rated 40°C and designed to carry 
115% load continuously without in- 
jurious heating (1.15% service fac- 
tor); % to 600 hp, 450 to 3600 rpm 
syn. speed. 

LITERATURE AVAILABLE — Bul- 
letin 1160. 

MADE BY—Fairbanks. Morse & Co.. 
606 S. Michigan Ave.. Chicago, 11. 


Metal Projector 


NAME—Serviron. 

PURPOSE—For corrosion-proofing 
boiler and tank interiors. 
FEATURES—A permanently plastic 
material applied like paint for pro- 
tection of boiler drums, metal, wood. 
concrete storage tanks, or other 
under-water surfaces against corro- 
sion and fungus growths. Retaining 
its flexibility indefinitely, it is said 
to be free from any cracking due to 
temperature changes or to melting, 
freezing, cracking, or chipping at 
temperatures from below freezing to 
550F. Withstands certain acids, 
brines, and caustics, according to 
the maker. 

MADE BY—wNSaverite Engineering 
Co.. Hoboken, N. J. 
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Vertical D-C Motors 


NAME—G.E. direct current vertical 
motors. 

PURPOSE — For low-thrust | solid 
shaft applications on pumps, tools, 
and auxiliaries. and where floor 
space must be saved or gearing ex- 
pense avoided. 

FEATURES—Motors are of = drip 
proof protected construction provid- 
ing protection from dripping liquids 
and falling objects. Convenient fit- 
tings on bearings, simplified lubrica- 
tion: cast iron conduit box is roomy. 
SIZE AND CAPACITY—-From 40 to 
200 hp at 1750 rpm for both constant 
and adjustable speeds. 
MANUFACTURER—General Electric 
Company, Schenectady, N.Y. 








High Altitude Test Chamber 


NAME—Ameooil high altitude test 
chamber. 

PURPOSE — Refrigeration cabinet 
with enclosed vacuum chamber with 
air space completely surrounding it 
for testing aviation equipment. 
FEATURES—Above vacuum cham- 
ber a coil is mounted to take care of 
the cabinet load itself. In addition. 
interior of chamber is equipped with 
coil and forced air unit so that heat 
dissipation from motors can be car- 
ried away by refrigeration system 
rather than by heat transfer through 
wall. Consequently, it is possible to 
obtain low temperatures quickly and 
under actual ambient temperature 
conditions. Has floating glass seal. 
Changes in test procedure, requiring 
holes, shafts or leads, can be made 
without disturbing refrigeration 
equipment. 

SIZES AND CAPACITIES—Model 
RAC-11 has cabinet contents of 8 cu 
ft. Model RAC-22 has 11 cu ft of 
usable interior. Temperature range 
is from —70C or —55C to 70C; 
pressure from atmospheric to 60,000 
feet. 

LITERATURE AVAILABLE — De- 
scriptive data sheet. 


MADE BY—<Anierican Coils Com- 
~ 


pany. 27 Lewrington St... Newark, 
N. J. 





Leather V-Belt 


NAME-—Schieren Leather V Belt. 
PURPOSE-—Power Transmission. 
FEATURES—Consists of a V-shaped 
leather core to which full grain flat 
Jeather sides are cemented, insuring 
an improved groove grip and a 
higher belt co-efficient. according to 
the manufacturer. Belts come in 
long rolls, and may be cut and made 
endless on the job or in the stock 
room by use of special tools avail- 
able. Photo shows a mitre box pro- 
vided with clamps to firm!y hold the 
ends together during cementing pro- 
cess. This feature eliminates need 
for large costly inventories of vari- 
ous sizes of belts. Improved belt lite 
and decreased wear on bearings are 
said to result from ability to run 
belts slack, due to good friction co- 
efficient. 

SIZE AND CAPACITY—Belts sup- 
plied in rolls of 3 standard sizes. 
MADE BY—Chas. A. Schieren Co., 
30 Ferry St.. New York. 


Slide Rule Calculator 


NAME—Conmpressor Calculator. 
PURPOSE — Time saving slide rule 
for rapid calculation of air compres- 
sor requirements and performance. 
FEATURES — A pocket size heavy 
cardboard slide rule based on many 
years of compressor-building experi- 
ence. It can be used for quick esti- 
mation of vo:umetric efficiency, brake 
horsepower, and total piston dis- 
placement of compressor. Sent gratis 
by the manufacturer. 

MADE BY—The Cooper - Bessemer 
Corp.. Mount Vernon, Ohio. 
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HOW TUBE-TURN 
WELDING FITTINGS 











1. Easily preassembled—speed installation 


Save from 50% to 75% time by pre-assembling difficult piping 
sections like this in the shop. Tube-Turn fittings are ready to 
use. They simplify lining-up, require only easy, circumfer- 
ential butt welds. This insures faster, better and safer welding 
by either veteran or novice welders—a real war production help, 








3. Avoid “down time”’—reduce maintenance 


Note how the welded connection virtually forms a continuous 
tube without joints—insures permanently leakproof, trouble-free 
connections that last as long as the pipe itself! Such mainte- 
nance headaches as leaks, gasket changes, bolt tightening, caulk- 
ing, threading, and difficult insulatings are totally eliminated. 


TUBE TURNS (INC.) Louisville, Ky. Branch offices: New York, Chicago, gy te She ye 
Cleveland, Dayton, Washington, D. C., Houston, San Francisco, Seattle. Distributors in prin 


TUBE- TURN Zag Hllngs and Hangs 


HEATING AND VENTILATING, NOVEMBER, 1943 





























2. Reduce weight—conserve materials 
Look at the weight saved by using an 8” Tube-Turn elbow 


instead of a heavy 8” cast iron flanged ell with companion 
flanges, studs and nuts. Multiply this saving by the many 
fittings in any piping system and it’s easy to see how Tube- 
Turn fittings save tons of weight, metal and critical materials. 




















4. Streamline systems—save space 


Contrast the space saved in these compound turns by using 
Tube-Turn elbows instead of flanges. Tube-Turn fittings require 
less space, permit streamlined, compact layouts and neater, more 
efficient piping. Elbows can be cut to any odd angle. Saving 


space is important in most industries, is vital in shipbuilding! 


Buy 
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Degree-Days for 
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HEATING AND VENTILATING’S 16th year of publication of monthly degree-day data 

















| ____ Monthly Degree-Days a pe ho ai — vor — 

sl eceewaUs Bem Pas | ast Noets 0/1 S8'8/S0/aalo/1 A28/¥0/a2| 8/9.9/50""| oS 
siete, TOE. ..ssssevcesssss 8 19 0 8 19 0 2061 
<vnnina n eleell 190 172 72 190 172 72 6580 
Albnny., No W.. 2.6-<.%ssnewe. 16 0 4298 
Albuquerque, N. Mex. ..... 14 16 0 14 1 0 a 
ee. es 302 273 222 302 273 222 8299 

Anaconda, Mont. .........-- 224 263 335 224 263 335 8357*# 
Ashevi rc 114 86 0 114 86 0 4232 
phevalle, Ne 8o.. .xecuca<s0n% ; 37 0 2890 
PIR BGR. ccckckexkeckasu 23 37 0 23 ee 
Atlantic City, N. J. ......... 7 = ; 7 a ; pat 
ne see nog sSapubdii madden 114 187 258 114 187 258 7163 
Baltimore, Md. ........... : 54 50 0 54 50 0 4533 
Billings, Mont. ............. 169 236 189 169 236 189 7119 
Binghamton, N. Y. .......... 195 157 108 195 157 108 6808 
Birmingham, Ala. .......... 20 35 0 20 35 0 2352 
Bismarck, N. D. ............ 229 351 Zee 229 351 222 9192 
Block Island, R. I. .......... 89 91 0 89 91 0 5788 
Boise, TMAHO «.......06 000550. 37 106 102 37 106 102 5552 

I I... 6 ckkk wis unxeds 120 103 48 120 103 48 on 
Bozeman, Mont. ............ 263 297 336 263 297 336 8521 
SINGS ON, Wc. cunnasexaceucu 191 154 75 191 154 75 6822 
‘ling y 230 223 144 230 223 144 7514 

Burlineton, Vt. ......00..0-. 1 

Butte, Mont... .........0.<.. 295 335 344 295 335 344 8272 
SREND FS cereus bincacesess 37 74 0 37 74 0 3909 
Canton. NO W.. 2.scee nesecces 268 230 189 268 230 189 8020 
Charles City, Iowa .......... 246 261 93 246 261 93 7588 
Charleston, S. C. ........... 0 8 0 0 8 6 1769 
Charlotte, N.C. ........2.. 36 38 0 36 38 0 3120 
Chattanooga, Tenn. ......... -24 61 0 24 61 0 3118 
Cheyenne, Wyo. ............ 225 291 240 225 291 240 7466 
Chicaro, Tl. ..<..6.sccsacen 167 193 0 167 193 0 5957 
Cincinnati, Ohio ............ 88 135 0 88 135 0 4684 
Cleveland, Ohio ............ 134 135 rat 134 135 27 6155 
Columbia, Mo. .............. 82 145 0 82 145 0 4922 
Columbia, S. C. ............ 4 21 0 7 21 0 2364 
Columbus, Ohio ............ 246 261 93 246 261 93 7588 
Concord, N. H. ............. 246 190 168 246 190 168 7353 
Concordia, Kan. ............ 62 151 0 62 151 0 5315 
PAINS ORS 256s Ghescs ese dec 1 34 0 1 34 0 2256 
Davenport, Iowa ........... 136 183 0 136 183 0 6289 
Dayton, Ohio ............... 130 136 0 130 136 0 5264 
Denver, Colo. .............. 93 153 72 93 153 (2 5874 
Des Moines, Iowa .......... 160 193 0 160 193 0 6384 
Detroit, Mich. .............. 171 188 42 171 188 42 6490 
Devils Lake, N. D. .......... 311 404 276 311 404 276 9970 
Dodge City, Kan. ........... 44 99 0 44 99 0 5035 
Dubuque, Iowa ............. 191 213 36 191 213 36 6790 
Duluth, Minn. .............. 374 357 270 374 357 270 9443 

Eastport, Me. .............. 277 253 276 var Er 253 276 8520** 
Mlikins, W. Va. .......0..05. 215 140 63 215 140 63 5697 
Ml Paso, Ten. ...nnccccscess 14 7 0 14 7 0 2428 
RW MNCWS: onodubsereeekeecwee 170 281 — 170 281 — — 
PEON coos Dele biews was 137 120 36 137 120 36 6273 
Escanaba, Mich. ........... 343 310 243 343 310 243 8771* 
Evansville, Ind. ............ 84 126 0 S4 126 0 4244 
Fort Smith, Ark. ........... 0 51 0 0 51 0 3147 
Fort Wayne, Ind. ........... 203 184 0 203 184 0 5925 
Fort Worth, Tex. ........... 3 21 0 S 21 0 2148 
Mresno, Calif. ..........s... 0 0 0 0 0 0 2334 
Galveston, Tex. ............ 0 7 0 0 7 0 1016 
Grand Junction, Colo. ...... 2 39 0 2 39 0 5548 
Grand Rapids, Mich. ........ 188 192 57 188 192 57 6535 
Green Bay, Wis. ............ 272 258 132 212 258 132 7825 
Greensboro, N. C. .......... 68 59 0 68 59 0 3529 
Greenville, S. C. ............ 33 34 0 33 34 0 3380 
Harrisburg, Pa. ............ 109 92 0 109 92 0 5375 
Hartford, Conn. ............ 129 110 48 129 110 48 6036 
Hatteras, N. C. ............. 6 ve 0 6 2 0 2571 
inte a ne 231 245 270 231 245 270 8700 
Helena, Mont. .............. 226 278 251 226 278 251 7898 
Houston, Tex. .............. y'4 15 0 2 15 0 1157 
Beem, B.D. nnn cn eccscccn 209 299 123 209 299 123 8004 
Indianapolis, Ind. .......... 112 133 0 112 133 0 5298 
SR We vciisencevnnes (a) 182 96 (a) 182 96 6719 
Kansas City, Mo. .......... 60 136 0 60 136 0 4956 
Kewanee, Ill. .............. 170 186 0 170 186 0 6139 
Knoxville, Tenn. ........... 44 75 0 44 75 0 3670 
La Crosse, Wis. ............ 251 238 96 251 238 96 7322 
Lander, Wyo. .............. 191 253 276 191 253 276 7947 





1Cumulative data identical with monthly figures for September only. In 
subsequent months, cumulative figures will show record for whole heating 
season to and including month in question. 

?Figures in this column are normal totals for a complete heating season, 
September to June, incl. : ’ 

Figures in this table, with eight exceptions, based on local weather bureau 
reports. Exceptions are Utica, Lewiston, Kewanee, and Sioux City, figures 
for which are furnished through the courtesy of Coke Sales Department, 


Central New York Power Corp., Utica, N. Y¥.; Norman E. Ross, Bursar, 
Bates College. Lewiston, Me.; J. M. Hartman, Engineering Department, 
Kewanee Boiler Corp., Kewanee, Ill., and Alfred R. Wagstaff, Engineer, 
Sioux City_Foundry and Boiler Co., Sioux City, Iowa, respectively; Anaconda, 
Bozeman, Butte and Livingston, Mont., through the courtesy of the Montana 
Power Company. 


[Table Concluded on page 92. 

















Why Jimmy’s girl 





IMMY FROWNED as 

he picked up the 
phone and dialed his 
number. 


“Hello, Kid,” he mumbled, “it looks 
like I can’t be seein’ you tonight either.” 


The voice at the other end of the wire 
said ““Oh,”’—coldly. 


“Look” said Jimmy, “it’s that darn 
strip coiler. The motor quit again this 
afternoon, and the boss says we'll have 
to work late and replace it...” 


This little story could have several 
endings. But, in the case of a large alu- 
minum company where Jimmy worked, 
the facts are these: 

To prevent strip coiler motors from 
overheating, a constant current of air 
was kept blowing across the armatures. 
But, plant engineers and machine oper- 


sees him oftener now... 


f 





ators discovered, to their dismay, that 
manufactured dusts and grime in this 
cooling air were too frequently getting 
inside the motors and causing failures. 

To overcome this condition, the engi- 
neers installed Dust-Stop* Filters in the 
air duct opening behind each motor. Re- 
sult: Clean dust-free air now helps keep 
the strip coilers on the job all day— 
every day .. . producing aluminum at 
peak capacity. 


So, Jimmy’s girl sees him oftener now. 
* * * 


Today’s heavy war production require- 
ments have brought to light many new 
uses for Dust-Stop Air Filters. 


These filters are being used in tool 
grinding machines, portable radio trans- 
mitters, paint-spray booths, welding unit 
and electrical-equipment installations. 
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They are removing manufactured dusts 
in assembly and precision-parts opera- 
tions . . . in factories, laboratories, and 
drafting rooms. 


For complete engineering and installa- 
tion information about Dust-Stops write 
to Owens-Corning Fiberglas Corporation, 
Toledo 1, Ohio. In Canada, Fiberglas Can- 
ada, Ltd., Oshawa, Ontario. 





FIBERGLAS* 


USTOER 


ST. M. Reg. U. >. Pat. Un. 


AIR FILTERS 










LAA: 
eee 
LZ 

















91 








Degree-Days for September, 1943 (Concluded) 





ee Monthly Degree-Days ___Gumulative Degree-Days! nani Veare 
uted Sent 1043" Bent 1042 | fn gag eo 9/1 /83-8/30/4319/1 /42-8/30/42 $0081-8/30 | onase : 
Lansing, Mich. ........... 255 238 114 255 238 114 7048 
prensa _) (eee ea (a) 204 165 (a) 204 165 7707 
Lincoln, Neb. ............ 84 174 0 84 174 0 5999 
Little Rock, Ark. ......... 3 57 0 3 57 0 2811 
Livingston, Mont. ........ 213 308 227 213 308 227 7205 
Los Angeles, Calif. ....... 0 3 0 0 3 0 1504 
Louisville, Ky. ........... 61 107 0 61 107 0 4180 
Lynchburg, Va. .......... 66 60 0 66 60 0 3980 
Macon, Ga. «.....4.0cse0s. q 23 0 7 23 0 2201 
Madison, Wis. ............ 243 231 87 243 231 87 7429 
Marquette, Mich. ......... 334 310 225 334 310 225 8693* 
Memphis, Tenn. .......... 21 61 0 21 61 0 2950 
Meridian, Miss. ........... 3 36 0 3 36 0 2160 
Milwaukee, Wis. ......... 235 238 84 235 238 84 7245 
Minneapolis, Minn. ....... 236 282 93 236 282 93 7850 
Modena, Utah ............ 64 162 156 64 162 156 6562 
Montgomery, Ala. ........ 0 19 0 0 19 0 1884 
Nantucket, Mass. ......... 103 91 63 103 91 63 5957 
Nashville, Tenn. .......... 36 a3 0 36 73 0 3507 
New Haven, Conn. ....... 111 91 39 111 91 39 5895 
New Orleans, La. ......... 0 5 0 0 5 0 1024 
New York, N. Y. ......... 65 53 0 65 53 0 5347 
Nome, Alaska ............ —— a — a ae — 14580** 
Norfolk, Va. ..........0.5. 27 24 0 AF 24 0 3350 
Northfield, Vt. ............ (a) 262 276 (a) 262 276 8719* 
North Head, Wash. ....... 208 238 255 208 238 255 5452** 
North Platte, Neb. ........ 110 201 42 110 201 42 6366 
Oakland, Calif. ........... 62 105 90 62 105 90 3143** 
Oklahoma City, Okla. 1 66 0 1 66 0 3613 
Omaha, Neb. ............. 108 184 0 108 184 0 6131 
Oswego, N. Y. ...........- 194 145 114 194 145 114 7088 
Parkersburg, W. Va. ...... 104 124 0 104 124 0 477 
Peoria, Gl. ....s<sdcsccacen 151 189 3 151 189 3 6109 
Philadelphia, Pa. ......... 49 47 0 49 7 0 4855 
Phoenix, Ariz. ............ 0 0 0 0 0 0 1405 
Pittsburgh, Penn. ........ 112 108 0 112 108 0 5235 
Pocatello, Idaho .......... 86 161 156 86 161 156 6655 
Portland, Me. ............ 240 202 162 240 202 162 7218 
Portland, Ore. ............ 30 51 105 30 51 105 4469 
Providence, R. I. ......... 112 84 63 112 84 63 6015 
Pueblo, Colo. ............. 90 122 6 90 122 6 5514 
Raleigh, N. C. ............ 39 40 0 39 40 0 3234 
Rapid City, S. D. ......... 169 284 144 169 284 144 7118 
Reading, Pa. ............. 90 83 0 90 83 0 5389 
Redding, Calif. ........... 0 0 0 0 0 0 2451 
Reno, Nev. ............... 53 142 144 53 142 144 5892 
Richmond, Va. ........... 46 49 0 46 49 0 3695 
Rochester, N. Y. .......... 193 158 ae 193 158 72 6732 
Roseburg, Ore. ........... 27 61 111 AE 61 111 4428 
Roswell, N. Mex. ......... 18 49 0 18 49 0 3484 
Sacramento, Calif. ........ 0 2 0 0 2 0 2653 
St. Joseph, Mo. .......... 75 158 0 ¥ 158 0 5161 
St. Louis, Mo. ............ 56 116 0 56 116 0 4585 
Salt Lake City, Utah ..... 26 110 18 26 110 18 5555 
San Antonio, Tex. ........ 10 13 0 10 13 0 1202 
San Diego, Calif. ......... 0 0 0 0 0 0 1645 
Sandusky, Ohio .......... 121 133 0 121 133 0 6208 
San Francisco, Calif. ..... 101 155 114 101 155 114 3264** 
Sault Ste. Marie, Mich. .... 351 341 276 351 341 276 9285** 
Savannah, Ga. ............ 0 6 0 0 6 0 1490 
Scranton, Pa. ............ 157 128 60 157 128 60 6129 
Seattle, Wash. ........... 81 113 186 81 113 186 4934** 
Sheridan, Wyo. .......... 238 243 264 238 243 264 8008 
Shreveport, La. .......... 1 31 0 1 31 0 1938 
Sioux City, Iowa ......... 162 233 33 162 233 33 6898 
Spokane, Wash. .......... 92 120 192 92 120 192 6355 
Springfield, Ill. ........... 82 148 0 82 148 0 5373 
Springfield, Mo. .......... 84 130 0 84 130 0 4428 
Syracuse, N. Y. .......... 209 167 96 209 167 96 6893 
Tacoma, Wash. .......... 129 143 207 129 143 207 5181** 
Terre Haute, Ind. ........ 105 127 0 105 127 0 4872 
Toledo, Ohio ............. 194 164 9 194 164 9 6077 
Topeka, Kan. ............ 44 134 0 44 134 0 4969 
Trenton, N. J. ............ 88 66 0 88 66 0 4933 
MtACAT ING Winns case cccnaan 225 176 182 225 176 182 6796 
Valentine, Neb. .......... 166 264 93 166 264 93 7039 
Walla Walla, Wash. ...... 13 29 30 13 29 30 4808 
Washington, D. C. ........ 64 59 0 64 59 0 4626 
Wichita, Kan. ............ 18 114 0 18 114 0 4673 
Williston, N. D. .......... 262 333 270 262 333 270 9323 
Winnemucca, Nev. ....... 28 135 192 28 135 192 6427** 
Yakima, Wash. .......... 18 32 120 18 32 120 5599 


HEATING AND VENTILATING’S 16th year of publication of monthly degree-day data 























*Includes August. 


**Includes July and August. 


(a) Data not yet available. 

1Cumulative data identical with monthly figures for September only. 
subsequent, months, cumulative figures will show record for whole heating 
season to and including month in question. 


*Figures in this column are normal totals for a complete heating season, 
September to June, incl. 










































The women 


They know that this is war, and that the price of victory 
will be high. They have sent off their sons, brothers and 
husbands to the armed forces, and they are coming out 
of beauty shops and offices, stores and homes, and are 
taking war jobs in steel mills and shipyards. The deft 
hands that in peacetime wielded the skillet and the 
dryer are now managing the boring mill and the weld- 
ing torch—and to very good effect. 

Ever try keeping traffic flowing smoothly in and out 
of the main entrance of a big steel plant? Ever knock a 
“hot top” off an ingot? Or rough-bore a gun forging? 
Or weld a ship’s hull? Not women’s work? Women are 
every day doing these and dozens of other jobs in Beth- 
lehem shipyards and steel plants, and doing them 
superbly. ‘ 

At Bethlehem and Lackawanna, at Baltimore, at Fore 
River and Hingham, on the Pacific Coast—and at other 
locations where this company operates plants and ship- 
yards—former clerks and beauty-shop operators, sales- 
girls and housewives, are applying themselves to their 
new, Challenging tasks with wonderful spirit and skill. 
They are helping to swell the mighty output of steel and 
ships and ordnance. The results of their efforts are being 
painfully felt in Tokyo and Berlin. Hats off to them! 





xk k * xk *k* * 





Woman “patrolman” at a Bethlehem steel plant. Here is a job calling 
for plenty of tact and skill! Women are serving on patrol duty at gates, 
parking lots, offices, and other locations with efficiency and aplomb. 


Once a dancer, now she runs a This “buggy” operator is hauling Upswept hairdo, red finger-nails, don't keep this girl 
machine ina Bethlehem shipyard. naval shells in a Bethlehem plant. welder from doing a man-size job at a Bethlehem shipyard. 
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REFRIGERATION 


“Refrigeration Theory and Applications,” by H. G. 
Venemann, Associate Professor of Refrigeration, Purdue 
University. Size 834 x 114 in., cloth flexible binding, 
264 pages, multilithed, with numerous folding charts. 
Published by Nickerson & Collins Co., Chicago. Price 
$3.50. 


Intended as a textbook on fundamental principles 
involved in the process of refrigeration, this book 1s 
primarily designed for student use not only to cover 
the process of refrigeration but to enable him to cor- 
rectly interpret situations which may arise during 
operation of a plan. It is divided into twenty parts 
or lessons covering refrigeration charts, refrigeration 
by sensible heat process, refrigeration by sublima- 
tion and melting, refrigeration by melting mixture 
of salt and ice, refrigeration by evaporation, cooling 
the refrigerant, compression, cooling and condensa- 
tion, refrigerants, air as a refrigerant, the theoretical 
compression cycle, variable loads and their influence 
on compressor performance, theoretical performance 
characteristics of a compressor, the actual compres- 
sor cycle, methods of accommodating variable loads, 
heat exchangers for cooling air, heat exchangers for 
cooling liquids, heat exchangers for condensing va- 
pors, automatic controls, estimating plant loads, 
specifications for refrigeration plant. 

The book includes problems with each section. It 
is profusely illustrated and includes, in addition, 
numerous tables of data useful for the student and 
pertinent to the subject. The author, who had a 
wide background of practical refrigeration experi- 
ence, has presented in this book a complete treatise 
on fundamental principles which is certainly to be 
recommended. 


PIPING DESIGN 

“How to Size Piping for Steam, Gases and Vapors,” by 
E. N. Kemler, Professor of Mechanical Engineering, 
Purdue University. Size 8, x 11/4 in., ten pages, the 
eleventh of a series of reference sections published by 
HEATING AND VENTILATING, 148 Lafayette Street, 
New York 13, N. Y. Price 25c. 

The feature of this pamphlet is a series of seven 
charts covering pipe sizes ranging from 3% to 8 in. 
pipe and which can be used to size piping for any 
gas, two of the variables in the charts being the spe- 
cific gravity and kinematic viscosity of the fluid 
flowing. Booklet includes full information on use of 
charts as well as all supplementary data needed for 
use of the charts, in connection with steam, various 
refrigerants, other gases and vapors. 
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CLIMATE AND MAN 


“Climate and the Energy of Nations,” by S. F. Markham, 
534 x 9 in., 144 pages. Published by the Oxford Univer- 
sity Press. Price $3.75. 


“Lincoln-Douglas; The Weather as Destiny,” by William 
F. Petersen. 6 x 9 in., 212 pages. Published by Charles 
C. Thomas, Springfield, Ill. Price $3.00. 

These two books to some extent supplement each 
other due to their common objective in showing the 
effect of climate and weather on mankind—the for- 
mer on civilization as a whole, the latter on the in- 
dividual. 

Mr. Markham’s book covers to some degree the 
ground already traversed by such authors as Ells- 
worth Huntington, whose “Climate and Civilization” 
has become a classic in its field. The author discusses 
the causes of human energy and shows their close 
relationship to temperature, and then, in the dis- 
cussion of climate as a factor, reaches the conclusion 
that one of the basic factors in modern civilization 
is man’s control over climatic conditions; that the 
nation which has led the world, leads the world, and 
will lead the world is that nation which lives in a 
climate indoor and outdoor nearest to the ideal, pro- 
vided always that its numbers are large enough to 
resist invasion by its rivals. In discussing the ideal 
outdoor climate, the author cancludes that the con- 
ditions which are best for factory work will produce 
a rising civilization providing other things are equal 
and among these other things is clothing. The 70F 
annual isotherm is the optimum for civilization, ac- 
cording to the author, and he traces the rise of later 
civilizations in regions not touched by the 7OF iso- 
therm due to their control over indoor climate. 

The author pays particular attention to air condi- 
tioning in connection with ideal indoor climate, and 
believes that as heating systems develop further, 
Northwest Europe and similar climatic areas will 
lead the world for a generation or so. 

Although Mr. Markham’s book makes profuse use 
of statistics and other data to arrive at his conclu- 
sions, it is only natural that his conclusions are still 
somewhat open to question. 

Dr. Peterson has attempted to show that climate 
was to a large extent responsible for the differences 
in the personalities, psychology and physiology of 
two such dissimilar figures as Stephen Douglas and 
Abraham Lincoln. Dr. Peterson is well qualified to 
write on the subject by virtue of the great amount 
of work he has done in connection with the relation 

(Concluded on page 96) 
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for Maximum Fuel Savings 


To reduce fuel consumption and insure satisfactory steam circula- 
tion, look to the control of your heating system. 


ILLINOIS Control Systems insure complete and accurate regulation 
of steam flow. There is a type to meet every heating condition in 
any installation, large or small. 





Combustion Control... Flow Control — either Continuous Flow or _ 
“on and off” types... Modulation...and each system admits of pe 
special variations. Operation may be electrical or pneumatic, : 

automatic or manual, or a combination of both. 


Why not check up on your heating system now fo have it at top 
efficiency for the winter months ahead? 





Just drop us a line for bulletins 2 
and further details @ 








ILLINOIS ENGINEERING COMPANY 


INCORPORATED 1900 


RACINE AVENUE AT 21ST STREET * CHICAGO Joe gy 
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(Concluded from page 94) 

between weather and health and it is to be presumed 
that the present work is an offshoot of his investiga- 
tions in that field. Although some portions of the 
book show rather broad gaps in reasoning, neverthe- 
less the author has written an extremely interesting 
and valuable work in correlating the meager data 
available in such a study. 

Both books emphasize the very great importance 
of the atmospheric environment upon our lives as 
individuals and en masse. Both authors undoubted- 
ly are well convinced that this atmospheric environ- 
ment is one of the principal factors dominating our 
lives. Both books are to be highly recommended. 


RADIANT HEATING AND COOLING 


“Radiant Heating and Cooling—Part 1—Angle Factors 
for Calculations on Radiant Heating and Cooling,” by 
C. O. Mackey, L. T. Wright, Jr., R. E. Clark and N. R. 
Gay. Published by the College of Engineering, Cornell 
University, Ithaca, N. Y. 


As a part of a study being supported by the Con- 
solidated Edison Company into the various physio- 
logical, psychological and engineering factors related 
to radiant heating, the college has issued the first of 


a series of bulletins. In this 13-page bulletin, data, 


tables and charts are included for calculating angle 
factors from plane surface to plane surface, and 
from a small sphere to plane surfaces. Tables are 
given for angle factors within a specific test room. 


BRIEF REVIEWS 


CompBustion—A standard size, 58-page pamphlet. 
mimeographed, entitled “Manual of Instructions on 
Proper Firing Methods,” published in the interest 
of fuel combustion and conservation, air pollution 
and smoke elimination. The booklet is the official 
publication of the Smoke Prevention Association of 
America, Inc., and includes the following papers: 
Preventing Spontaneous Combustion in Stores Coal; 
How to Reduce Smoke from Hand-Fired Furnaces; 
The Service Engineer; Underfeed Stokers; Practical 
Application of Statistical Methods for Controlling 
Coal Quality, and others. 

Maintrenance—An 84% x 1034 in. cloth bound 
beautifully printed and laid out book of 370 pages 
on “How to Maintain Electric Equipment.” Dis- 
tinctively treated by sections with wide margins and 
indexes in the margins and covering twenty-one dif- 
ferent types of electrical equipment, including in- 
struments, insulation, lighting, midget heaters, mo- 
tors and generators, switchgear, and welders, and 
in addition contains three sections on technical data, 
renewal parts, and service shops. Published by Gen- 
eral Electric Company, Schenectady, New York. 
Price $1.75. 

Patent Law—A 225 page, cloth-bound book, by 
Chester H. Biesterfeld, a chemical engineer and 
member of the New York Bar and of The Bar of 
the District of Columbia, entitled “Patent Law” and 
intended for chemists, engineers, and students. The 
book is an outgrowth of the series of lectures given 
at the University of Delaware during recent years. 
Published by John Wiley & Sons, Inc., New York. 
Price $2.75. 
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NEW CATALOGS G 


FILTERS 
Staynew Filter Corp., Rochester, N. Y. 

A standard size, 40-page catalog 209, printed in 
two colors and devoted to the company’s full line of 
industrial and ventilation filters. Includes schematic 
diagrams, drawings, photographs, capacity tables, 
and complete descriptions of automatic panel Wire- 
Klad and fibre frame filters as well as the Protecto- 
Vent window filters. 


LEAD-SEALED STEEL SHEETS 


Continental Steel Corp., Kokomo, Ind. 


An informative manual on the company’s lead 
sealed steel sheets. Publication is prepared especially 
for manufacturers who want to know how lead- 
sealed sheets will fit their products and production. 
Gives information on physical characteristics of the 
sheet, data pertaining to the lead alloy coating, gage 
and size limits, and tolerances. Supplements to the 
manual are planned from time to time as new uses 
and properties are discovered, 


FUEL CONSERVATION 
Marsh Tritrol Company, 600 S. Michigan Ave., Chicago, 
A standard size, 16-page brochure covering in 
presentation form the basic points in the fuel con- 
servation program and giving information on the 
relationship between fuel conservation and use of 
the company’s outside-temperature-controlled tem- 
perature control. 


FANS AND BLOWERS 
International Engineering, Inc., Dayton, Ohio 

Three standard size, loose-leaf-punched bulletins: 
No. 102, 8 pages, covers the company’s line of duct 
boosters and stack fans. Shows applications of these 
axial flow fans in ships, as building ventilators, and 
in exhaust ventilating systems. Information includes 
data on water cooled stack fans and gives sizes, 
capacities and other specifications for the company’s 
line; No. 103, 16 pages, covers axial flow fans other 
than duct boosters and shows applications and spe- 
cification data on exhaust fans, 8-blade fans, noise- 
less type, Duo-Plane propeller fans, pressure fans, 
extended shaft fans, man cooling fans, blast coolers, 
portable blowers, penthouses, and fan guards; No. 
104 is devoted to mine fans and shows application 
and specification data on this line. 


AIR CONDITIONING 


Westinghouse Electric and Manufacturing Company, 
East Springfield, Mass. 

A standard size, 20-page bulletin 3AC-0201 cover- 
ing industrial air conditioning and refrigeration and 
showing how these processes solve production prob- 
lems. Illustrates and describes the company’s her- 
metically-sealed compressor and traces its develop- 
ment from the 1932 models up to present design. 
Includes explanations and diagrams explaining the 
principles of air conditioning. 

(Continued on page 98) 
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STOKERS FOR SCOTCH TYPE BOILERS ONLY 


PREVENT FUEL WASTE FOR WAR 
also PROTECT YOUR OWN INTERESTS 


COMPLY NOW wiih the WPB and OPA Conversion Program 
and convert your SCOTCH TYPE BOILER to Coal Firing by 
installing the specially designed Leffel Underfeed Stoker, 
suitable only for the SCOTCH TYPE OF BOILER. 


Note the long Retort distributing the heat evenly over the 
entire length of the firebox. Leffel Stokers highly approved 
by Insurance Companies. 















Leffel Stokers will increase the steaming capacity of the Boiler 
150% of rating continuously and more for peak loads. 


Bulletins Furnished on Request 


THE JAMES LEFFEL & CO. 


BOX HV Established 1862 SPRINGFIELD, OHIO 





Not only in large 





[\DSCO 


HEATERS 
Sail the 7 1244 












sAY8 





defense plants and 
projects, but in big 
Merchant ships, 
ADSCO Heaters are 
doing an outstanding 
job of delivering 
steam and hot water. 
Submit the details of 
your installation or 
write for illustrated 
bulletins. 





| 


AMERICAN [)ISTRICT STEAM (COMPANY “0"™™ TO™***™°* 


~ 





Makers of UP-TO-DATE Steam Line Equipment For Over 60 Years 
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HERMAN NELSON 
hiJet HEATERS installed at 
Douglas Aircraft Chicago Plant 


Over 400 Herman Nelson Vertical Shaft Propeller-Fan 
Type hiJet Heaters are supplying comfortable tempera- 
tures in working areas at the mammoth new Chicago 
Plant of the Douglas Aircraft Company. Because Her- 
man Nelson hiJet Heaters provide heat where it is 
wanted and when it is wanted, without waste of fuel or 
space, they are vitally important to the world’s largest 
exclusive cargo-plane manufacturing plant. 

In addition to many models, sizes and arrangements 
of hiJet Heaters, The Herman Nelson Corporation 
manufactures Autovent Fans and Blowers for indus- 
trial, commercial and public 
buildings. Thus practically 
any heating or ventilating prob- 
lem can be most satisfactorily 
and economically solved with 





Herman Nelson equipment. 


The Chicago Deuglas Plant is 
scheduled to produce great num- 
bers of these C-54 "'Skymasters.”” 





THE HERMAN NELSON CORPORATION 
MOLINE, ILLINOIS 


AUTOVENT FAN AND BLOWER DIVISION - CHICAGO, ILLINOIS 
Manvfacturers of Quality Heating, Ventilating and Air-Conditioning Products 
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DRAFT CONTROL 


Preferred Utilities Co., Inc., 1860 Broadway, New York 
23, N. Y. 


A 16-page standard size bulletin that ties in closely 
with the fuel conservation program. Shows how, by 
installation of a simplified, automatic draft control 
device, it is possible to effect savings in fuel con- 
sumption of natural draft boilers. Features of the 
bulletin include a graph showing the relation be- 
tween CO: and preventable fuel losses; a tabulation 
of essential requirements for a successful draft regu- 
lator and a table of ratings. 


PUMPS 


Joshua Henry Iron Works, Pomona Pump Co. Division, 
St. Louis, Mo. 


A standard size, 60-page catalog 43, devoted to 
the line of Westco industrial pumps. Profusely il- 
lustrated and with capacity and dimensional in- 
formation on the company’s full line of non-self- 
priming, self-priming, heavy duty and special pur- 
pose industrial pumps. 


WATER LEVEL INDICATOR 
Yarnall-Waring Company, Philadelphia, Pa. 

Bulletin WG 1820 covering the application and 
operating advantages of the Yarway remote water 
level indicator which brings boiler water levels to 
eve level reading on an illuminated, two-color scale 
mounting on the plant’s instrument panel. 


FUEL CONSERVATION 

McDonnell & Miller, Wrigley Building, Chicago 11, Ill. 
A 4-page, standard size mailing piece carrying a 

message under the imprint of the contractor or deal- 

er and appealing to his customers to conserve fuel, 

and published in the interest of fuel conservation. 

Includes numerous hints to the home owner on how 


to conserve fuel. Available to contractors and deal- 
ers. 


EXPANSION JOINTS 


American District Steam Co., North Tonawanda, N. Y. 


A 14-page, 812 x 11 in. Bulletin 35-15C on the 
Adsco Piston-Ring-type slip expansion joint, which 
can be unpacked and repacked under full operating 
pressure; gives details of construction dimensions 
and list prices in sizes from 1% in. to 20 in. for 
steam pressure to 400 Ib. 


AXIAL FLOW FANS 
Hartzell Propeller Fan Co., Piqua, Ohio. 


Catalog 14B, describing the company’s complete 
line of axial flow propeller-type fans and blowers, 
and featuring the new duct fan, designed for quick 
and economical duct mounting, which was placed on 
the market in August. Unusually complete, the cat- 
alog pictures and factually describes each model of 
fan and blower, and gives standard test code air 
deliveries for every size in which fan is made. Of 
value to factory engineers concerned with ventilation 
and the cooling and drying of products are a num- 
ber of pages devoted to formulae used in calculating 
air deliveries under various conditions. The catalog 
is carefully arranged and indexed for quick refer- 
ence. 
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REFRIGERATION 


York Corporation, York, Pa. 


The second number of the company’s publication 
“Cold Magic,” handsomely printed, the first half of 
which is devoted to the application of refrigeration 
to war purposes, showing how the company’s prod- 
ucts are being used at sea, in the aircraft industries, 
manufacturing explosives, and so on. The second 
half of the publication consists of articles on strato- 
sphere chambers, the high altitude tunnel at Wright 
Field, a description of the company’s changed de- 
sign of shell and tube evaporators, use of alternate 
materials in company’s line of equipment, and one 
on packaged refrigeration and air conditioning. 


METAL CHILLING 
Deepfreeze, Div. of Motor Products Corp., North Chi- 
cago, III. 

A 24-page illustrated Metal Chilling Data Book 
furnishing to the production man information and 
technical data on the application of Deepfreeze in- 
dustrial chilling machines for the shrinking, testing, 
hardening and stabilization of metals. Many typical 
applications are described, showing the savings and 
increased production resulting from the use of 
Deepfreeze chilling equipment. For instance, one 
performance data story taken direct from the field 
shows how one manufacturer saved $3,000 to $4,000 
per month over liquid air in the shrink-fit assembly 
of a bushing in the piston of a diesel engine. Another 
story shows how chilling in a Deepfreeze prevents 
expansion and growth of precision gages. Includes 
chart showing curve of transformation of Austenite 
to Martensite in high speed steel at temperatures 
varying from +400F to —120F; procedure com- 
monly used in cold treatment of high-speed and 
moly-type steels; a method for calculating the rate 
of production obtained in reducing the temperature 
of a quantity of work to a specified temperature; 
method for determining the tolerances and dimen- 
sions required for handling shrink-fits; shrinkage 
table showing the approximate shrinkage obtained 
for various types of metals, and other pertinent data. 


WITH THE MANUFACTURERS 


WALLACE K. BROWN 


former vice-president in charge of procurements for 
the Crocker-Wheeler Electric Mfg. Co., has been 
made manager of the New York district sales of the 
Crocker-Wheeler Division, Joshua Hendy Iron 
Works office. Mr. Brown first came with the 
Crocker-Wheeler Electric Mfg. Co. in 1908 as an 
apprentice engineer. Since that time he has been 
district manager in San Francisco and Newark and 
Eastern sales manager in New York. 


J. W. COWAN 


has been elected vice-president of Ad. Auriema, Inc., 
manufacturers’ export managers. Prior to joining 
Ad. Auriema, Inc., in 1941, Mr. Cowan was with the 
International Division of Carrier Corp. Ad. Auriema, 
Inc., handles the export business of a number of 
manufacturers, including Spoehrer-Lange Company 
and White-Rodgers Electric Co. 


(Continued on page 100) 
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WHITLOCK 


HEAT TRANSFER 
EQUIPMENT 





Fuel Oil Heater 
for Marine use. 


WHITLOCK Coolers and Heat Exchangers are 
made in many types for special applications 
afloat and ashore. Among WHITLOCK Prod- 


ucts serving the marine industry are: 


FEED WATER HEATERS 
FUEL OIL HEATERS 
LUBRICATING OIL COOLERS 
JACKET WATER COOLERS 
PREFABRICATED PIPING 
COILS 


REFRIGERANT CONDENSERS 
AND EVAPORATORS 


COOLERS AND HEAT EXCHANGERS 


WHITLOCK Engineers will gladly cooperate in the 
design of such equipment to meet the requirements of 
special problems. WHITLOCK’s experience in the 
design and construction of such special units... in 
all the metals and alloys used in marine service... 
covers a wide range of applications and a period of 
many years. It assures a practical and efficient solution 
to your heating or cooling problems. 


Te WHITLOCK 


MANUFACTURING COMPANY 


40 South St., Elmwood, Hartford 1, Conn. 


District Offices in NEW YORK, BOSTON, CHICAGO, 
PHILADELPHIA, DETROIT, RICHMOND 
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INDUSTRIES ( 
NATIONS _ Cesgests 
—_— 


Depend on REFRIGERATION 
accurately controlled... go 


= 


One reason for America’s superior might in 
weapons of war is Industry’s new achieve- 
ments in mechanical perfection... Working 
in accuracies of ten-thousandths and mil- 
lionths of an inch—on a production-line 
basis. Such accuracies were so minute that 
parts could be assembled only after they 
were subjected to shrinking or contraction 
by specially built Refrigeration units under 
controlled temperatures ... Another vital 
service of Refrigeration-at-war. 


Here, as in all other phases of Refrigera- 
tion, the precision-control knowledge and 
experience developed at A-P is offering 
ready assistance, in more accurate and 
DEPENDABLE Refrigerant Control. Pacing 
new developments in the field, A-P Research 
Staff is already working with many man- 
ufacturers on post-war 
products that promise new 
and greater use for Refrig- 
eration. This is a service 
YOU may be able to prof- 
itably use on your new 
plans! 


AUTOMATIC PRODUCTS COMPANY 
2462 N. Thirty-Second St. 
Milwaukee 10, Wisconsin 


DEPENDABLE 


REFRIGERANT VALVES 
STOCKED AND SOLD BY JOBBERS EVERYWHERE 
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(Continued from page 99) 
ELMER H. CULVER 


has been appointed director of sales by Henry Valve 
Co., Chicago. In his new capacity, Mr. Culver wil! 
supervise promotion and sales of the complete line 
of Henry valves, fittings, and accessories for the air 
conditioning and refrigeration fields, and will also 
direct the sales activities of 
the company’s aviation division 
which concentrates on produc- 
tion of solenoid operated fuel 
and oil line valves. Mr. Culver 
has been associated with the air 
conditioning and refrigeration 
industries for twenty-five years, 
holding sales posts with Servel 
Inc., Westinghouse, and _ the 
Norge Division of Borg War- 
ner. In the promotion of air 
conditioning products, he has had extensive experi- 
ence with both York and Carrier distributing organ- 
izations. 





Elmer H. Culver 


THOMAS G. COLTER 


formerly of Perkins & Colter Co., manufacturers’ 
agents, has resigned his position with the War Pro- 
duction Board to become New England Air Valve 
representative of The Dole Valve Co. He will be 
located at 250 Stuart St., Boston 16, Mass. 


ALFRED M. STREET 


has been appointed publicity manager of Jenkins 
Bros., Bridgeport, Conn. In his new capacity he 
will direct the company’s advertising, succeeding 
Charles C. Chamberlain, general sales manager. 
Mr. Street has been associated with Jenkins Bros. 
for the past twelve years. Prior to his new appoint- 
ment he was assistant publicity manager. 


WESTINGHOUSE ELECTRIC AND MFG. CO. 


has announced the transfer of 
all heavy duty air condition- 
ing and industrial refrigeration 
manufacture from its Fast 
Springfield, Mass., works to the 
Jersey City, N. J., plant of the 
Westinghouse Electric Elevator 
Company. According to George 
H. Bucher, president of the 
company, air conditioning will 
become a more important in- 
dustry in post-war America and it is the intention 
of Westinghouse that it shall continue as one of the 
largest producers in the field. 

Ross Rathbun has been appointed as manager of 
air conditioning and Walker G. White has been ap- 
pointed to succeed Mr. Rathbun as general sales 
manager of the Elevator Company. Mr. Rathbun 
joined Westinghouse in 1916 as sales engineer, joined 
the Westinghouse Electric Elevator Company in 
1928, and in 1935 became general sales manager of 
the Elevator Company. 





Ross Rathbun 
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R. J. RUSSELL 


vice-president and sales manager-of the Century 
Electric Company, St. Louis, has been elected presi- 
dent of the Associated Industries of Missouri, an 
organization devoted to the promotion of fair busi- 
ness and employee relations policies among employ- 
ers and employees in Missouri industries. 


PREFERRED UTILITIES COMPANY 
formerly of 33 W. 60th St., New York 23, N. Y., has 


moved its offices and storerooms to larger quarters 


at 1860 Broadway, New York 23, N. Y. 
TUBE TURNS, INC. 


Louisville, Ky., has opened two new West Coast 
offices. T. H. Pike, Jr., district manager for the 
Pacific Coast area, may now be reached at 2611-12 
Russ Building, San Francisco. Since October 15 a 
second office has been maintained in Room 422-A, 
Smith Tower Building, Seattle 4, Wash. In this 
office John M. Hartley, formerly of the Los Angeles 
office, will handle matters pertaining to Washington, 
Oregon, and British Columbia. 


JULES GRATIOT 


has been appointed sales man- 
ager of The Air-Maze Corpor- 
ation, Cleveland, Ohio. Mr. 
Gratiot was formerly district 
sales manager for Air-Maze on 
the West coast. 




















Westinghouse Electric and Manufacturing Co. 
(Renewal of Award to nine plants) 

The Fulton Sylphon Company, Knoxville, Tenn. 
(Addition of third star to Award) 

Fitzgibbons Boiler Company, Inc., New York, N. Y. 

Warren Webster & Company, Camden, N. J. 
(Addition of white star to Award) 

Williams Oil-O-Matic Heating Corp., Bloomington, 
Ill. (Second award) 


Schwitzer-Cummins Co., Indianapolis, Ind. (Addi- 
tion of star to Award) 


COMING EVENTS 


DEC. 8-9— 30th Annual Convention of the National 
Warm Air Heating and Air Conditioning Associa- 
tion to be held at the Netherlands Plaza Hotel, Cin- 
cinnati, Ohio. 





JAN. 31—FEB. 2—50th Annual Meeting of the Amer- 
ican Society of Heating and Ventilating Engineers 
to be held at the Hotel Pennsylvania, New York, 
m. ¥. 
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FOR VERTICAL DELIVERY 


FOR HORIZONTAL DELIVERY 


AIRTHERM 


UNIT HEATERS 


NOW—MORE THAN EVER— 
STURDY CONSTRUCTION COUNTS 


To insure maximum heat and usage, 
all Airtherm Unit Heaters have these 
features: 


Extra-heavy tube-wall thickness of 
065". 


Ingot iron tubes. 


Lead-alloy coated condensers for great- 
est possible protection from corrosion. 


Condensers guaranteed to withstand 
steam pressure up to 150 Ibs. per sq. in. 





AIRTHERM 





MANUFACTURING COMPANY 
722 S. SPRING AVE., ST. LOUIS, MO. 


101 





